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ABSTRACT 

Thirty-two new species are described and eleven further have 
been recorded from mamenes This brings the total of Albertan Agromy- 
zidae to 171 and that for Canada and Alaska to 322 species. The male 
genitalia of almost all new species are Tinea tea Keys to Albertan 
genera and species are given. Information on larval host-plants and 
biology wherever available is also ty ech Host-plant relationships 
are discussed. 

Host-plant relationships of an oligophagous species Phytomyza 
matrteariae Hendel were studied in adults and larvae. The members of 
this species feed in nature around Edmonton only on the representatives 
of the plant genera Achtllea, Chrysanthemum, Matricarta and Tanacetum, 
belonging to the tribe Anthemideae, family Compositae. Observations 
on natural incidence, mating, adult and larval feeding, oviposition 
and life cycle were made on one of its natural host-plants Tanacetum 
vulgare L. Thirty-eight plant species belonging to 17 families were 
tested for acceptability to gravid females for feeding and oviposition. 
Comparison of index of acceptability for feeding and oviposition with 
the index of plant relationship show that only plants closely related 
phylogenetically to the natural host-plant were acceptable for feeding 
and oviposition. This ovipositional preference by adult foneicn Ls 
probably due to host~-specific substances present only in selected 
plants. Studies on the feeding and ovipositional preference by adult 
females when offered a choice of six acceptable plants show that maxi- 
mum number of feeding punctures were on the plant from which flies 


were obtained. Other preferred plants also served as hosts in nature. 
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Two plants Artemista and Heltanthus, though acceptable but not preferred 
in these studies also do not ners as hosts in nature. Larva being 
completely internal plant feeder is unable to select a more suitable 
food plant which might be available in its geographical range. First 
instar larvae were manually transferred from the natural host-plants 

to various test plant species. Comparison of the index of suitability 
of test plants for larval development with the index of plant relation- 
ship show that plants widely removed phylogenetically were nutritionally 
adequate for completion of larval development, if they lacked substances 


which are toxic or otherwise inhibitory. 
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PART 1. TAXONOMIC SURVEY OF AGROMYZID FLIES OF ALBERTA 

INTRODUCTION 

This taxonomic survey of the family Agromyzidae in Alberta was 
started in the summer of 1966, at a time when this was one of the 
most poorly known families of cyclorrhaphous Diptera in Canada. 
Strikland (1938, 1946) listed 20 species as occurring in Alberta. 
The only comprehensive treatment for North American Agromyzidae was 
by Frick (1959) who also included all those known in Canada. Since 
the publication of Frick's synopsis, the concept of certain genera 
of Agromyzidae had been revised by Nowakowski (1962) on the basis 
of his studies of male genitalia. As new characters of male genitalia 
were discovered, it became necessary to confirm all determinations of 
species, which were previously based on external morphology and some- 
times only on female specimens. One of the main objectives of the 
present study was to collect, determine, and describe as many species 
as possible in order to assess the position of the family Agromyzidae 
in Alberta and in Canada, and to provide keys for the determination 
of various genera and species. This investigation in Alberta was 
started parallel to that of Spencer's which appeared in his 1969 
synopsis of the Agromyzidae of Canada and Alaska. As a preliminary 
report on these investigations I described 13 new species from 
Alberta (Sehgal 1968). Spencer (1969) examined all previously known 
Sage of Canadian and Alaskan Agromyzidae and confirmed a total 
of 290 species. 

Among the Canadian species Spencer (1969) recorded 128 described 


species as occurring in Alberta. As a result of this study 32 new 









eeu pviedl.ct aisha Seale wt avi wid ic eves sltronenied 

gt2 Yo spo esw atilt bavi ots 6 40 , 0001 TS. tsinnes uy ah 
.wbanci de ane suarnenatoly> mie avast (ive ‘ 
ett, a! gatynico 2s ae! - ‘S teesatt (ObOL Sober) tenet a8 kaa 


nat area: ‘4n=uth) ey sweaters eertach ‘ying. oh 


7 


eau erbhtay a nEuitse: 3 


s701c sirank et wtcad sedis iis. habit aay eer eee fecel) Leet vd 


wieg KbtttS> | ends <i ,iieqonva a MOLTy Sg owbteorkdug @ag : 
alend wi’ an 6% 9 : ? 's > ane , wy r (oop ay iy hy eye badd webct eno th e - 


stinsines slew Ao eetoc tail wor a/ ritTatiaes sfen4e wuthods eit Yo ; 
bo euoisteciarsied mii + vessodcon erased 3) Le on 
uw daiidw giabeage 


——noe bak vwoloeg rou oe 410% ne 

' 
ata bu - wile ul tic ocd) 2O Gril 209(i Lopes jou? =o Vite aswtd : 

; 

sahooye mui at adiimasl how .chlmetsh oft ane ea 
gnbinyguotes ¢*) ve or 16 Wiel | ‘ eo} ahha pie sidiset an 
soldanimvedel 269 sot. veo sbheorg 64 bre , ales ae eee nt end She mk 
gaw aides al oglings se: giair’? .aeisonea ene chung ety ae 
Baet uid ch beccogys jolly oe sedrs)s: 70. ta ollie, hai Ss 


erentist toa} ekA .witelsA tis nbtucd Jo cablayorigA “ia 36 mee 


- 


WOT? adiseqy wet bi femiageeal 1 dnotiahiznagnd ssh. . 


pT — 
. 55 ii ia iP a 














. 


species are described from Alberta and ll further species have been 
recorded as occurring in Alberta. This brings the total of Albertan 
Agromyzidae to 171 and that of Canadian and Alaskan Agromyzidae to 
322 described species (see Table 1.). The male genitalia of almost 
all Albertan species have been examined. Any record of Albertan 
Agromyzidae outside the present work must be considered tentative, 
until confirmation is made with studies based on the examination 


of characters of male genitalia. 
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Table l. 


Agromyzid species known from Alberta, and Canada and Alaska. 


Genus 
C 


Agromy2a | 
Melanagromy 2a 
Hexomy 2a 
Ophtomyta 
Phytobta 
Cerodontha 


Dizygomy2a 
Poemy 2a 

Ieteromy za 
Cerodontha 


Calycomyza 
Amauromy 4a 
Nemorimy 2a 
Lirtomyza 
Lemurtimy 2a 
Metopomy 2a 
Praspedomyz2a 
Hap Lomy za 

Phy toltrtomyza 
Paraphy tomy 2a 
Pseudonapomy za 
Napomy 2a 

Phy tomy 2a 


Other genera 


TOTAL 


Species known 
(Spencer 1969) 


an. and Alberta 
Alaska 
34 13 
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26 16 
8 2 
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MATERIALS AND METHODS 

As a part of this study I made intensive collections of agromyzid 
specimens from the province of Alberta, Canada, including the Alberta 
Rockies. Some specimens collected by other collectors, especially 
CeO. Deeoriteitnseek, AteGpencer, thet latesProfessor# EH .SStrickland, 
and B. Hocking, from Alberta localities were also examined. AI1I1 
specimens collected by others are acknowledged in the list of material 
examined. 

Attempts were made to rear adults from immature stages as far as 
possible. This permitted me to clarify the biology of many species. 

During this study I studied approximately 1200 specimens and 
examined the genitalia preparations of 620 specimens. Male genitalia 
of representatives of all new species and few other species wherever 
necessary for their specific determination have been illustrated. 
Reference is made to good earlier illustrations of male genitalia. 

The holotypes and allotypes of all new species will be deposited 
in the Canadian National Collection, Ottawa. 

The terminology used in describing new species is that employed 
by Spencer (1969) and other workers in Agromyzidae. The frons width 
and eye width are measured at the level of the median front ocellus 
from above. The term gena here means the area below the eyes 
including the lower orbits. The ratio of genal and eye heights are 
measured mid-way between vibrissal and posterior margins. The 
terminology of the aedeagus is that used by Frick (1952) and 


Spencer (1969). 
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ABBREVIATIONS 

aer, acrostichal hair; Adap, aedeagal apodeme; Ar, arista; As3, 
third antennal article; Bsph, basiphallus; C, costa; dc, dorsocentral 
bristles; Dph, distiphallus; Ejap, ejaculatory apodeme; Ejb, 
ejaculatory bulb; Ejd, ejaculatory duct; Hypa, hypandrium; m-m, medial 
crossvein; Mii and M344? median veins; Mph, mesophallus; oc, ocellar 
bristles; Ori, lower orbital bristles; Ors, upper orbital bristles; 
os, orbital setulae; Pgo, postgonites; Phph, phallophore; PFE Gems 


pregonites; Pvt, postvertical bristles; Ri; R and R 


243 Le wed) 


Veins;t o-m radiomedialicrossvein: Sc, subcosta; Vi, Vibrissa; Vze, 


outer vertical bristle; Vtz, inner vertical bristle. 
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CHARACTERISTICS OF THE FAMILY AGROMYZIDAE 

The main distinguishing characters of the members of this family 
are as follows: 

Head.-Postvertical bristles divergent; distinct orbital bristles 
present, normally two strong upper orbital bristles, Ors, directed 
upwards and two lower orbital bristles, Ort, directed inwards and 
upwards; orbital setulae present; distinct vibrissal hair always 
present, represented by a bunch of fused hairs or 'vibrissal' horn 
in some males of the genus Ophiomyta Braschnikov; centre of frons 
without bristles or setulae. 

Mesonotum.-Distinct dorsocentral bristles present, normally 
3+1, sometimes a few anterior bristles get reduced or lost; variable 
number of acrostichals present; scutellum normally with four scutellar 
bristles, sometimes only two as in subgenus Cerodontha Rondani. 

Wing.-Costa broken at end of subcosta, extended to apex of 


vein Ray subcosta weakly developed distally, adjacent to, 


goes 


and either joined or independent from R, distally; crossvein r-m 


1 
present; anal vein shortened, not reaching the wing margin. 

Male genttalta.-Hypandrium large and well developed; pregonites 
and postgonites normally well differentiated, the former sometimes 
fused with hypandrium; epandrium large and conspicuous; surstyli and 
cerci normally well developed and with diagnostic setae or setulae; 
aedeagus complex; aedeagal apodeme large and darkly sclerotized; 
aedeagal hood conspicuous; aedeagus with distinct basal section 


consisting of basiphallus and phallophore and distal section 


consisting of various sclerites forming mesophallus, paraphallus, 
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and distiphallus; terminal section of ejaculatory duct inside the 
distiphallus normally bifid; ejaculatory apodeme normally well 
developed, sometimes reduced, bulb conspicuous. 

Female postabdomen.-Seventh segment completely sclerotized, 
forming a conical ovipositcr sheath; eighth segment elongate, retractable 
into the seventh, bearing numerous anteriorly directed denticles; 
pair of egg guides present around gonopore; anus Atvaavea well beyond 
the gonopore; two spermathecae. 

Larvae.-Anterior spiracles on first abdominal segment approximate; 
posterior spiracles on last or eight abdominal segment approximate or 
widely separated; mouth hooks well developed and almost vertical in 
relation to labial sclerite; paraclypeal phragma normally with a 
dorsal and a ventral arm; muscle scars and tubercle bands are strongly 
developed along lateral portions of abdominal segments. 

Bitology.- Larvae feed inside the living tissue of angiosperms 
(except those of Ptertdomyza Nowakowski which feed on ferns and few 
representatives of the genus Lirtomyza Mik feeding on horsetails and 
liver mosses), Larvae show varying degree of host-plant specificity, 
but normally feed on one plant organ. Most species feed as leaf miners, 
but quite a few feed inside the stems and seeds and other parts of 


plants; a few also feed in galls (such as genus Hexomyza Enderlein). 


TAXONOMIC TREATMENT 

The generic concept used in this study is the one which has come 
to be generally accepted (Spencer 1969), but is certainly not final 
in agromyzid classification. As recent studies progress on the male 


genitalia, the need for defining some of the larger genera ona 
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monophyletic basis becomes more apparent. No attempt is made in this 
study to undertake any generic revision of the existing classification. 

According to the biological species concept (Mayr 1963), 
species are defined to be groups of actually or potentially inter- 
breeding natural populations, which are reproductively isolated from 
other such groups. I accept this species definition. The application 
of this species concept presents many practical difficulties and some 
of these have been discussed by Mayr (1969). The reproductive isola- 
tion of a population is usually inferred indirectly from comparisons 
of external morphology. In Agromyzidae, besides the evidence of 
external morphology, various other evidences are also helpful. The 
majority of agromyzid species are restricted feeders, either monophagous 
or oligophagous, confined to botanically related plant species. It 
seems highly unlikely that significant gene interchange occurs between 
populations restricted to unrelated host-plants, even if the morpho- 
logical differences between them are minor. In such case one can assume 
with reasonable certainty that the populations are distinct species, 
so long as the observed differences are shown consistently. Often 
other evidence such as larval morphology, shape of leaf mine, etc. are 
available to support this assumption. 

Spencer (1969) discussed briefly the significance of various 
taxonomic characters currently in use in agromyzid taxonomy; the same 
criteria have been accepted here for this work. The characters of 
male genitalia have been used as far as possible in order to provide 
a basis for more accurate determination of species. Information on 
Albertan host-plants and biology, wherever available,has been included. 


The following key represents a further development of that originally 
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produced by Hendel (1931) and modified by Frick (1952, 1959) and 


Spencer (1969). 
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Key to genera of Albertan Agromyzidae 


Subcosta developed throughout its length, 

coalesced with Ry before contact with 

GORI 656 Swiboo GONG ono ct oor oOo ao Onn ree rod 
Subcosta weakly developed distally, 

joined with costa independent of Ry reece eeeeeees St Aas yO Ge) 
Prescutellars absent; Dorsocentrals, two, 

LNbee Or Ours pairs, 12) three or four | 

pairs halteresvblack,.,.. <. Aun Oe ane 4 Ary Rey ORs od © 
Prescutellars present; at least three pairs 

of dorsocentrals; halteres yellow....... Agromy 2a Fallén p.13 
Mesonotum or abdomen normally with greenish, 
bluish or coppery metallic sheen; antennae 

not separated by a conspicuous keel; aedeagus 
with basiphallus U-shaped; ieee normally with 
conspicuous horn in centre of posterior 
spiracles; larvae feed inside stems 


or seeds..... Pa referent e etete tater ere «fereiie Melanagromyza Hendel p.33 


Mesonotum and abdomen black; aedeagus with 


basiphallus having long side arms; posterior 


Spiracles dfelarvacwLenoutcocentralahornns sus secs sresoe sites nea 
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7(6). 


LATE Bs 


Antennae separated by conspicuous 

raised facial keel (absent from pultcarta 

group); male with or without distinct 

vibrissal horn; larval posterior spiracles 

with more than three bulbs; larva feeds below 

stem epidermis or as leaf miner...Ophtomyta Braschnikov p. 51 
Antennae approximate; male without vibrissal 

horn; larval posterior spiracles with three 

bulbs; larva gall producer .........H#exomyzqa Enderlein p.49 

Orbital setulae erect or reclinate, 

Ravel yeopsetitvs ssn ss 6. ss Sob So Sob yoGo SOUR SDShoy eros coos Aone 
Opp leiieocullaewost Ctl VaprOCdi ates scwis + bce ee eieiee aise oie LO 
Costa extended to apex of vein 

9? LESOULY ston then either 


445 


crossvein m-m absent (Phytobia confessa 


ee 


Spencer) or lunule broad, distinctly 
higher than semicircle (Cerodontha (Diz- 
YGOmy 22) STLARENSTS SPGNCEL ) .. eve sass sce ee sees vis cies sition si ad 


Costa extended to apex of vein 


Scutellum normally dark, concolourous 


with mesonotum &: 6 388) 8 © (6.6) 818 +8) ©. 66. '65:0:.0 Lat Tae J Yee Vie Wak Jat ak Os Mak a Dek Yah oak dA) oe re en 
Scutellum yellow; vein M49 ending 

nearest wing LP MERC are eeestese OO 8 58. (0) 0.6: 187858 0. .05 287 18> 8116 188 2 ‘© Pret ae Pens ae 
HALEeres WwiLenekno le Wha bes Or VC LLOW is s1.6 8 cis sities 4 crsicierte sities of 


Halteres with knob black or partially 


darkened, if yellow distiphallus with 
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NEMCEOUSHS DINU CSE is iiss ate are tnvsceus + ... Amauromyza Hendel p. 92 
OC2 ue CROSS GIG MemMmaDSei ters s. ss 205s 902s 00 Haplomyza Hendel p.140 
-Crossvein m-m DISS CLUE eralses of skeas.s 9 0 9's ¢ 0:0 0 iebese eeoeeee en tA A ee) 


UOCO) Vem Ris ending nearest the wing tip; 
ibeWaaWe: Vee tyhewnvinl ins bales eels | Ay) ee ae ae ee Phytobta Lioy p.67 
-Vein Mo andine nearest. Wine Cip.s.sses sass aie alesis toons ste is 1 
11(10). Third antennal article with conspicuous 
spine anterodorsally, scutellum with 
only two bristles; or lunule higher than 
semicircle, narrow or triangular; or 
lunule broad, antennal bases widely 


separated, third antennal segment in 


mnabeadistinetliy,enlarced,.. ...... ....Cerodontha Rondani p./1 


12(11). Fore-tibia with lateral bristle: 

abdomen in male yellowish; larva make 

characteristic blotch mine with 

concentric rings on Aster and Soltdago 

in Wemorimyza posttcata (Meigen)...... Nemortmyza Frey p.98 

-Fore-tibia without lateral bristle; 

heat hini neem C2573 DOV Gigs yas tse se 010 aboisus Se em We OLS 
13(12). Frons dark; orbits raised above the 

PlaneeOL fC OG ssi. Sieuetetar ttc Sietiats 4 Praspedomyza Hendel p.138 

-Frons yellow, orbits in same plane 

GS BGO UL Sraistelsee siekeke eos veeke 6 on cay ese ete «iw . Calycomyza Hendel p.89 
14(7). Frons yellow; orbits in the plane 


OL OLS ae ee eee. s ACS ROR RPO Ok genera nea Saeistent es eta ns 8s 325 al Rs) 
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16(i5)% 


17.66,):. 


HOs(e3))ae 


Frons dark; orbits raised above 
DUSMEROLPEVONG. gaps cece st sss cece ec cee Metopomyza Hendel p.134 


Crossvein m-m absent; one Ors.........Haplomyza Hendel p.140 


-Crossvein m-m present (absent in 


Lirtomyza stngula Spencer); 

IRENE 9 G0 5 gad - clos Sones Geen Go ReGen Ano aA d6 Goo hoon oseree ss 
Prescutellar area yellow; orbital 

setulae normally oe aedeagus 

with sclerotized paired tubules in 

the distiphallus, epandrium with 

conspicuous black spines............Lemurimyza Spencer p. 133 
Prescutellar area normally dark, 

sometimes yellow; orbital setulae 

reclinate; aedeagus variable, but 

never as in the genus Lemurtmyza 

BDEUGCIeeike ote etele sevele are ciel sj» © a. OF. Fe see le my Ae MING 7p. 100 
Crossvein m-m either absent, or if 


present well beyond r-m.......Paraphytomyza Enderlein p.143 


-Crossvein m-m basal to r-m.......Pseudonapomyza Hendel p.152 


Crossvein m-m present, basal to or 
a tethelesames lieve eaceia—m. Jccci .....Mapomyza Westwood p, 154 


Crossvein m-m absent...... in Sl. aPhyconeoeP alienate 
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Genus Agromy 2a Fallén 
Agromyza Fallén 1810 : 21. 

The main distinguishing characters of this genus are subcosta 
developed throughout its length and creo y ceaizin Ry before contact 
with costa; at least three pairs of dorsocentrals; prescutellars 
present and halteres yellow. 

This genus is represented in Alberta by 17 species, of which 
two are described as new. The species in this genus form a very 
diverse assemblage of many groups. The species in the ambtgua 
group, albertensts Sehgal, aprilina Malloch and kincatdt Malloch; 
as well as species in the nigrtpes group, albtpennis Malloch, 
brevisptnata new species, hockingt Spencer and ntgrtpes Meigen; 
like other members of the ambitgua/nigripes groups (Griffiths 1963) 
form a single group of grass mining species with similarity in 
shape of the distiphallus. Members of the ambtgua group differ 
from those of the nigripes group only by a shortened costa,not 


extended beyond the apex of vein R and longer distiphallus. 


a 

The Urtica miner, pseudoreptans Nowakowski, belongs to the 
reptans group, while the Mertensia miner, canadensts Malloch, 
belongs to the ruftpes group. 

The species in the sptraeae group, populotdes Spencer, voekerotht 
Spencer, fragartae Malloch, mascultna Sehgal and sptraeae Kaltenbach, 
are believed to be closely related due to similarities in the male 
genitalia. This concept was first proposed by Sasakawa (1961). The 


species in this group have asymmetric sclerotization of the 


basiphallus and mesophallus. 
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A, artstata Malloch, whose larvae mine the leaves of Ulms 
americana L., family Ulmaceae, is probably close to the rubt/ 
sptraeae group of Sasakawa (1961). 

Another group of species whose members are characterized by 3+1 
strong dorsocentrals and yellow frons is represented in Alberta by 
nearctica new species. Three further females belonging to this 
group cannot be identified, as males are necessary for this purpose. 

The leaf mines on members of Gewn allepitcum Jacq., Potentilla 
sp., and Rosa acicularts Lindl., of the family Rosaceae probably 
represent those of the members of the sptraeae group, but no flies 


have been bred from these hosts. 


Key to Alberta species of the genus Agromyza Fallén 


1G0).. Dorsocentrals 3-6, decreased 

significantly in size anteriorly; 

presuturals as well as anterior 

postsutural dorsocentrals usually 

not distinguishable from acsostichals..... aiaieiave helen stcnere Sousa 
= Domsocentaa loses.) yes Glonemand BAL StL term cts cieleteiel ete tetet siete ctia 
2(1). Wing tip near the apex of vein 

ooo Sst, aus Niddslsicisteeet le CUCL UPL CeDS SLrODL pest 
= Wing tip near the apex of vein 

R or midway between R and 


4+5 4+5 


LO eoeeervesve eee ee eee eeee e © oweeoe ev eee e 


8(2) >. lhegsplancelyeyellowl shia... ..ierc 5 cietersters ss sie wis orehekePetmionepst rash scale conc 


14 























eut 46 eaveol vd Sindbis envak neat foodie 
\daet silt od deotn Gidwilotg oF spo nak ghost ia 
(lO!) ever iain fe ‘a ques: : 

a - 

I*6 vd howd sosaerads age -evadmm gopify: meyoage yo guerty eoripend 


(IA ok ‘betes Stqas al Pte ° Wi Lda, ws efewnus .:eetab 


xd 63% : 
etd o2-. of. sdoled adleemd wei) 44 (Ad ast “oqa Wal BF 
, 2h00 FI a | Cte | vy Bere ti Lint). +2 . ea Dees ad. J0ndtas 
: 
* he palit nfunk. oa ANA hive. iiam () sande ieel ‘gilt i 
‘ . ' a * ste - 7 
_ 
videdory 809 of ulin « io ,, bet ebadiverds aaa bys 2°92 


eth? or diet Jcuona abetaies 35 Joan ada Toe sagas snseaITges, : 
’ ? > by 


b ‘mn : 7 
oe eso (nevi Vieeae pasd S$ 4 


b62604 bb Pik ie poured (OL 
~. ) 


ry whe 2% Jsasohtingie ‘A 
é 
tit Jui : del 1 dea ee og 


Mifiued wloyaseheaven Da eaaee 
ere re i* a oeecee ctibaat JeCIGe WOT 4 ghdiche lei hEze Sore 
' iy Blas y¥u“34ee et gs ‘a8 ee @ *.* Jankidph ons ae ri ‘ : if < ‘ae ote wodl 


Po . niav io wae ofa whan wits erst 5 
iii ig, RSE Ss 


; are ; ee zy 
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2) G60 


CG). 


7(6). 


ek C aD 


Legs largely naan ER WO arene stile eis’ o co sic sc ee 6's e'sip'aisa 0/0160) 
Antennae yellow, smaller specimens, 

wing length 2.2 to 2.7 mm; larvae 

leafeminerron) Ulnus*amertcana L.......artstata Malloch p.19 
Antennae dark brown; larger specimens, 
wingelencthiaboutes,Oommiyewn,......canadensis Malloch p. 21 
Costa extended to apex of vein 

Rypgtrrresseseees Pi ea ie BWetetue curler ettet ce) e/o cles ei ete si sis 6 e)ecels voara) 
Costa extended to apex of vein 

Mayor ttt r reece eee eee e eee e eee e eee e ene ence eee center eens 48 
Squamal fringe brown or black; 

larger specimens, wing length 

abowon2. mco €iJ5 ann 17 ek. Se Petree. .KtncaLdt Malloch op. 24 
Squamal fringe pale or whitish, 

sma her Especimens em, OF. Siicche oes Hath cea cl she ie Era b Oreo tar oe 
Third antennal article with distinct 

angle or point anterodorsally; eyes 

Li pies iasientO Binal’, A, Aace etebk. ee oate vf... .albertensis Sehgal p.1/ 
Third antennal article rounded at 

end seyiemdistine tly Gs lantedws....0....aprt/ina Malloch p. 13 
Mesonotum at least weakly shining 

black; mesophallus and distiphallus 

a single S-shaped sclerotization......... oF Retest seatetehsts stot vtatt 
Mesonotum distinctly mat black; 

mesophallus and distiphallus 


separate sclerotizations......pseudoreptans Nowakowski p. 29 
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9(8). Third antennal article with distinct 

angle anterodorsally, .....ccscsccccsevervssscevesssecseessl™ 
= teiedmantennalmeeam LeVem_OUNCed Ate tLD, sisictsm «se ceietee ee bes soe tl 
10(9). Squamal fringe pale or whitish; 

ejaculatory bulb very broad..........albipennits Meigen p.18 
- -Squamal fringe dark or brown; 

ejaculatory bulb narrower..............migripes Meigen p.28 
1109). Surstyli with 3-6 distinctly large 

Spine se Wie we One are ett tae sees ee BOCK NGL Spencers p. 23 
- Surstyli with smaller spines 

(Figi=5)svaedeacus as in Figs. 3, 4...breviepinata n. sp. p.20 
12C1) ee ftons reddish yellow: orbits black; 

second and third antennal articles 


Dllae<-saededeussicinerto sO... «es COLrCULCd N. Sp. p.25 


PO ome SPD OWI O GERD UA Cie i etstviere stars aceis Gis e's ee Sostehe eis eictels ts 6 eS 
dG eo cuama Wetiminee, Palen. ssieit ce oie vis +s populoides Spencer p.29 
~ Squamaleirinee darker, brown or black...7..<. WelsueNalsycce wiciw ek 


14(13). Mid-tibia with a strong bristle 

DOSTCCAGULY. 40 sees ss he teeter es ..... vockerotht Spencer p.32 
= Mid-tibia without a distinct 

9 ee SC Cree Gate vee’ cietat crele] Gistvintnieie: Stole iets teh sis teistenenene tes SR SSO OU) 
Po CiZ ys rrons: distinctly prowess wen sence? GCarlde matt OCh D235 
- PLOnssGi Steiner lysmatabLacks «70 4.cie.s)sculs: Bo NOM Arche aia epee 
16(15). Gena narrow one-eighth to one- 

tenth eye height; basiphallus and 


mesophallus with sclerotized strips...mascultna Sehgal p.25 
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= Gena broader, about one-fifth 
eye height; distiphallus separated 
from basiphallus by a long 


MempDEAnOUGESCeLION Wot ssses sss. cperaege Kaltenbach p.30 


Agromyza albertensts Sehgal 


Agromyza albertensts Sehgal 1968 : 57, Spencer 1969 : 32. 

Comparisons and diagnostic characters.-The members of this 
species differ from those of similar species, kincaidi Malloch, in 
having smaller size, wing length 2.0-2./7 mm and pale squamal fringe, 
and from those of ambtgua Fallén in having frons less projected 
above eyes in profile. The main distinguishing characters are the 
conspicuous angle on the third antennal article and distinct male 
genitalia. Sehgal (1968) illustrated the head, wing and male 
genitalia characteristic of this species. Spencer (1969) also 
figured the aedeagus. 

'Biology.-Not confirmed, but larvae probably mine leaves of 
grasses (Gramineae). 

Geographical distrtbutton.-Known only from Alberta, from the 
following localities: 


CANADA. Alberta : Banff, Blairmore, Elkwater. 
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Agromyza albtpennts Meigen 


Agromyza albipennts Meigen 1830 : 171; Spencer 1969 : 32. 
Diagnostte characters.-The members of this species may be 
recognised by the combination of characters given in the key. The 
distinctive aedeagus and ejaculatory bulb are as illustrated (Figs. 
1, 2). Sasakawa (1961) and Griffiths (1963) described in detail 

and illustrated significant diagnostic characteristcs of this 
species. 

Btology.-Larvae are known to mine the leaves of grasses 
(Gramineae) (Sasakawa 1961, Griffiths 1963). 

Geographteal distrtbution.-The members of this species are 
Holarctic in distribution, known from numerous localities in Europe 
(Griffiths 1963), Japan (Saskawa 1961) and Canada (Spencer 1969). 

I have examined three specimens from the following localities: 

CANADA. Alberta : l ) Cypress Hills, near Elkwater Lake, 
24.vi.1966; 1 & Devon, University of Alberta Botanical Garden, 


22.vi.1966; 1 & Edmonton, Rainbow Valley, 14.vi.1968. 
Agromyza aprilina Malloch 


Agromyza aprtlina Malloch 1915b : 359; Spencer 1969 : 36. 
Compartson and diagnostte characters.-The members of this 

species resemble closely those of A. ktncatdt Malloch and can be 

reliably separated only by examination of the characters of male 


genitalia. Other external differences are pale squamal fringe, 
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smaller size and distinctly slanting eyes. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Bitology.-Not confirmed, but the larvae probably mine the leaves 
of grasses (Gramineae). 

Geographtecal distributton.-The members of this species are 
Nearctic in distribution and are known from United States and Canada. 
The known Alberta locality is: 


CANADA. Alberta : Banff (Spencer 1969). 
Agromyza artstata Malloch 


Agromyza artstata Malloch 1915a : 13; Spencer 1969 : 38. 
Paromtiga suit erOst 1924: oases ericke195/ 2: 199. 

Diagnostte characters.-The members of this species may be 
recognized by the combination of characters given in the key. 
Spencer (1969) illustrated the distinctive aedeagus. 

Biology.-Larvae make elongated blotch mines on the upper 
surface of the leaves of Ulmus amertcana L., family Ulmaceae. The 
leaf mines appear in great numbers around Edmonton during the second 
week of June. The members of this species have only one generation 
a year in Alberta. 

Geographical distrtbutton.-The members of this species are 
widespread in United States (Frick 1959) and are also known from 
Canada Chis: 1969). I have examined the following material from 
Alberta: 

CANADA. Alberta : 2 ole) Edmonton, University of Alberta campus 


from Leaf, mines,on, Ulmussamertcara.L.,1cOll..6.viv19685 seme e 20-27 tv 
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Pelee codlenGs | CavDieGriffiiths; J Q same locality, swept over same 
host, 3.vi.1969; Numerous leaf mines on Ulmus amertcana L., same 


locabutyew nie 1906, D.V1.1967), LO.vi.1 968, 
Agromyza brevispinata new species 


Compartson and diagnostic characters.-The male of this species 
differs from those of the similar species hockingt Spencer and luctda 
Hendel in having weakly shining or somewhat mat mesonotum and distinct 
male genitalia. This species is included in Spencer's (1969) key to 
Canadian species of the genus Agromyza Fallén by amending and extend- 
ing the couplet 26 as follows: 

26. Third antennal segment distinctly 
cut away below (Spencer 1969, 
ate: OSD CIR ero Sie ee tee tr ses sailor pes ieicen 
Seieairrenia le cecmenteCOunded AL. CID, ssc. sc s's 5 e¥ siesels esi eis ere Oa 
26a. Mesonotum somewhat mat or weakly 

shining black; surstyli with 8-10 

small spines; aedeagus as in Figs. 

Se (hae Gee SAC RTA Seu OPIS OSCR RROD brevispinata n. sp. 

-Mesonotum entirely shining black..... Soop Sucdcoood sn aaoe se 27 

Descrtption.-Head. Frons slightly wider than width of eye at 
level of front ocellus, not projected in front of eye margin in 
profile; two strong Ors directed upwards; two Ort directed inwards 
and Ake orbital setulae reclinate; eyes oval, approximately 1.3 
times higher than their length; gena deepest at rear, approximately 


one-fifth eye height midway between vibrissal and posterior margins; 
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third antennal article rounded at tip; arista long and pubescent. 
Mesonotum. Two strong dorsocentrals; acr in about nine 
irregular rows. : 


Wing. Length in male about 2.8 mm; costa extended to apex of 


vein My 493 wing tip nearest to vein Ris ; crossvein r-m approximately 


at centre of discal cell. 

Male genitalia (Figs. 3-5). Hypandrium with short apodeme and 
broad pregonites; surstyli (Fig. 5) with 8-10 small spines; aedeagus 
as illustrated (Figs. 3,4). 

Colour. Frons and orbits mat black; ocellar triangle weakly 
shining black; mesonotum weakly shining mat black; squamae yellow, 
fringe dark brown. 

Dertvatton of the spectfte name.-The name brevisptnata is given 
in view of the small spines on surstyli. 

Btology.-Not confirmed, but larvae probably mine leaves of 
grasses (Gramineae). 

Geographteal distrtbutton.-This species is known from a single 
male collected at the following locality: 

CANADA. Alberta : Holotype dst. Albert near Edmonton, 


18.vi.1967. 
Agromyza canadensts Malloch 
Agromyza canadensts Malloch 1913a : 299; Spencer 1969 : 39, 


Comparison and diagnostie characters.-The members of this 


species are large flies, wing length approximately 3.0 mm and are 





distinctive in having yellowish brown legs and dark antennae. 

They have male genitalia which appear indistinguishable from 
those of A. pseudoruftpes Nowakowski. The two previously known 
Canadian specimens of this species are brownish flies (Shewell 1953) 
while the members of European A. pseudoruftpes are darker in colour. 
This was the basis of Spencer's (1969) accepting them as different 
species. The bred male from Yukon Territory, Canada, however, is 
darker in colour. The discovery of this dark specimen casts doubt 
on the separation of these two species on the basis of colour. The 
name A, pseudoruftpes Nowakowski will probably prove to be a junior 
synonym of A. canadensts Malloch. 

Btology.-Larvae make blotch mines on the leaves of Mertensta 
pantculata (Ait.) G. Don, family Boraginaceae. Pupation takes place 
outside the leaf mine. 

Geographteal distrtbutton.-The members of this species are 
known from Western and Eastern Canada (Frick 1959, Spencer 1969). 

I have examined the following material referable to this species: 

CANADA. Alberta : Numerous leaf mines on Mertensta pantculata 
(Ait.) G. Don, Edmonton, River Bed near University of Alberta campus; 
White Mud Creek Park, July to September 1968; Yukon Territory : l cA 


Dawson City, from leaf mines on Mertensta pantculata (Ait.) G. Don, 
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Agromyza fragariae Malloch 


Agromyza fragartae Malloch 1913a : 307; Spencer 1969 : 42. 

Compartsons and dtagnostie characters.-The members of this 
species resemble closely those of A. sptraeae Kaltenbach and A. 
masculina Sehgal but differ in having distinctly brownish frons 
and distinctive aedeagus. The aedeagus has a characteristic 
sclerotization in the mesophallus as illustrated by Spencer (1969). 

Btology.-Larvae are known to mine the leaves of Fragarta 
virgintana Duchesne, family Rosaceae in United States, 

Geographteal dtstributton.-The members of this species are 
known from United States and Canada (Spencer 1969). From Alberta, 
Canada they are known from the following localities: 


CANADA. Alberta : Blairmore; Onefour (Spencer 1969). 


Agromyza hoekingt Spencer 


Agromyza hoekingt Spencer 1969 : 44. 

Diagnostie characters.-The members of this species are small 
shining black flies, having pale or slightly brownish squamal 
fringe and distinct male genitalia. Spencer (1969) illustrated 
the aedeagus. The number of bristles on surstyli (Fig. 6) is 
variable, from three to six. 

One male collected from Edmonton, White Mud Creek Park, 13.vi.1966 
is tentatively referred here as it has the aedeagus very similar to 


that of hockingt Spencer, but have distinctive surstyli (Fig. 7) 
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with two very long spines and a small indistinguishable bristle. 
This probably represents a further species, but more material is 
necessary to confirm this opinion. 
Btology.-Larvae probably mine leaves of grasses (Gramineae). 
Geographteal distrtbutton.-Known from Alberta, New Brunswick, 
Ontario and Quebec (Spencer 1969). I have examined the following 
material from Alberta: 
CANADA, Alberta : 1 d Edmonton, White Mud Creek Park, 6.vii.1966; 
1 3 same locality, viii.1968; 2 99 same locality, 29.vi.1966; 
1 S Elk Island Park, 2.viii.1966; 1 9 same locality, 31.vii.1966; 


1 & George Lake near Busby, 21.viii.1966. 
Agromyza kineatdt Malloch 


Agromyza kineatdt Malloch 1913a : 285; Spencer 1969 : 45. 

Compartsons and ditagnostte characters.-The members of this species 
are large shining black flies, wing length about 3.0 mm, with costa 
extended to vein Riis and dark squamal fringe. The aedeagus (Figs. 8, 
9) and surstyli are also very distinctive. 

Hendel (1931) synonymised the name kincatdi Malloch with ambtgua 
Fallén. Frick (1952, 1959) also accepted it synonymous with ambigua 
Fallén. Spencer (1965d) concluded that specimens of ambtgua Fallén 
sensu Hendel represented ntgrella Rondani and not the true ambtgua 


Fallen. He later (1969) rejected Hendel's synonymy and established 


this species. 
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Biology.-Larvae probably mine leaves of grasses (Gramineae). 

Geographteal distribution.-Known from Alaska and widespread in 
Canada (Spencer 1969). I have examined the following material from 
Alberta: 

CANADA, Alberta : 1 9 Cypress Hills, Elkwater Lake, 24.vi.1966; 
di 3 Edmonton, White Mud Creek Park, 10.vi.1966, 1 3‘ same Toca lity, 
6. vii sTo66ge2 6 same Locakticy; viii ;1968 361 Oo. Edmonton, TLOSS te c+ 


Ave., 15.vi.1968; 1 6 2 99 Jasper, 17.vi.1966. 
Agromyza masculina Sehgal 


Agromyza masculina Sehgal 1968 : 59. 

Compartsons and diagnostte characters.-The members of this 
species resemble externally those of sptraeae Kaltenbach and vockerotht 
Spencer, are reliably recognized by examination of the male genitalia. 
Sehgal (1968) illustrated the head, wing and aedeagus characteristic 
of this species. 

Geographical distributton.-Known only from Alberta from the 
following localities: 


CANADA. Alberta : Blairmore, Okotoks. 
Agromyza nearctica new species 
Comparison and dtagnostte characters.-The specimen of this species 


is distinctive in having reddish frons and 3+1 strong dorsocentrals. 


It is distinguished in Spencer's (1969) key to Canadian species of the 
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genus Agromyza Fallén by amending and extending couplet 29 as below: 
Powe Thirdwemeennal ceementmyellow.....0-s ces cheeses ececs eset e30 
- Bot rcean bennal es eOem em tawmUtelcs sly s score 's cn Meets e oes boMeMeuele sles DOA 
29a. Second and third antennal segments 

completely black; orbits black; frons 

distinctly projected in profile; 

BOCea oN S CASE Neh t ems MitetsG ss ses ies ¥ e churig ee iCAVCTTCH EN. — SDs 


- Toca wer tenia mesecement  DlACK. w.6.s<ses ses SD ee Imder 0 (spencer) 


Desertption.-Head. Frons approximately twice width of eye at 
level of front ocellus, distinctly projected in front of eye margin 
in profile. Two strong Ors directed upwards; three Ort directed 
inwards and upwards; orbital setulae numerous, reclinate. Orbits 
broad, each approximately one-fifth frons width. Eyes oval, 1.2 
times higher than their length, bare; ocellar triangle small. Gena 
appoximately one-fourth eye height. Third antennal article rounded 
at tip, with normal pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+l strong bristles; acr numerous, 
approximately in six rows; strong prescutellars present. 

Wing. Length in male approximately 2.5 mm; costa extended to 
vein R s-costal seoments 2—-484im the ratio of 1o:)03225:.0221> 


4+5 


crossvein m-m present; basal portion of M slightly longer than 


34+4 
dicta iaGie -2029). 

Male genitalia (Figs. 10-12). Hypandrium (Fig. 12) V-shaped, 
with narrow side arms and short but distinct apodeme; pregonites 


broad; postgonites elongate; surstyli with approximately 8 spinnules 


placed anteriorly; cerci long; aedeagus (Fig. 10) characteristic with 
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Figs. 1 - 2. Agromyza albipennis. 1. aedeagus, ventral view. 2. 
ejaculatory apodeme. Figs. 3 - 5. A. brevtspinata. 3. aedeagus, 
ventral view. 4. distiphallus, lateral view. 5. surstylus. Fig. 6. 
A. hockingt, surstylus. Fig. 7. A. ? hockingt, surstylus. Figs. 
8 - 9. A. kineatdi. 8. aedeagus, ventral view. 9. aedeagus, lateral 
view. Figs. 10 - 12. A. nearetica. 10. aedeagus, lateral view. 


11. ejaculatory apodeme. 12. hypandrium. 
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bag of spinules between two arms of basiphallus as illustrated; 
ejaculatory apodeme (Fig. 11) small and narrow, bulb small, membranous. © 
Colour. Frons reddish; orbits black; gena paler; lunule reddish; 
ocellar triangle weakly shining black; both Vt’s on dark ground; 
first antennal article reddish; second and third antennal articles 
black; mesonotum, scutellum and pleura mat black; legs black, only 
distal tips of femora yellow; squamae yellow, fringe light brown; 
halteres yellow. 
Dertvation of the spectfte name.-The name nearctica indicates 
that the members of this species are Nearctic in distribution. 
Geographical distribution.-This species is known from a single 
male from the following locality: 
CANADA. Alberta : Holotype d' Fdmonton, Mayfair Park, 


eal JOO. 


Agromyza nigrtpes Meigen 


Agromyza nigrtpes Meigen 1830 : 170; Shewell 1953 : 462; Spencer 1969 : 50 
Compartson and diagnostie characters.-The members of this species 

resemble closely those of A. albtpennis Meigen and are separated 

reliably by examination of the characters of male genitalia. 

Spencer (1969) illustrated the aedeagus characteristic of this species. 
Btology.-In Europe the larvae are known to mine the leaves of 

various genera belonging to the tribes Glycerieae, Aveneae and 


Agrosteae of the family Gramineae (Griffiths 1963). 
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Geographical distrtbutton.-The members of this species are 
known from Europe and Canada (Spencer 1969). From Alberta, Canada 
they are known from the following localities: 

CANADA. Alberta : Red Deer, St. Albert near Edmonton, 


Spencer (1969). 


Agromyza populotdes Spencer 


Agromyza populotdes Spencer 1969 : 52. 

Diagnostie characters.-The members of this species are very 
distinctive in having pale squamal fringe, characteristic aedeagus 
G@Scencer £969, Arte 7253) and biology. 

Biology.-Larvae make large black blotch mines on Populus spp., 
family Salicaceae. 

Geographical distrtbution. -Known from United States, and Alberta, 
Ontario, Quebec and Saskatchewan in Canada. I have examined the 
following material from Alberta: 

CANADA. Alberta : Paratype l é Edmonton, University of Alberta 
campus, near Aberhart Hospital, 1.vi.1966; 1 6 Edmonton, White Mud 
Creek Park, from leaf mines on Populus tremulotdes Michx., coll. 
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Agromyza pseudoreptans Nowakowski 


Agromyza urticae Nowakowski 1964 ; 192 (Preoccupied). 


Agromyza pseudoreptans Nowakowski 1967 : 658; Spencer 1969 : 54. 
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Agromyza vreptans; Frick 1952 : 373 (not Fallén 1823a). 

Diagnostte characters.-The members of this species had previously 
been confused with reptans Fallén, but possess very De ayeinet: male 
genitalia. Nowakowski (1964) illustrated the distinctive male 
genitalia of a specimen of this species under the name urttcae 
Nowakowski.) Friek,.G.952) also a1lustrated the characteristics of 
this species under the name reptans. 

Btology.-Larvae make irregular blotch mines on the leaves of 
Urtzeq spp., family Urticaceae. 

Geographical dtstrtbutton.-Known from Europe, Japan, United 
States and Canada (Spencer 1969). I have examined the following 
material from Alberta: 


CANADA. Alberta : 1 9 Blairmore, 4.ix.1966, det. K. A. Spencer. 
Agromy2a sptraeae Kaltenbach 


Agromyza sptraeae Kaltenbach 1867 : 104; Spencer 1969 : 55. 
Comparisons and diagnostie characters.-The diagnostic characters 
of the members of this species are: frons mat black, not projected 
in front of eye margin in profile; mesonotum and scutellum weakly 
shining black; wing length approximately 2.4 mm; costa extended to 
vein Miao: eee (1969) figured the distinctive aedeagus. 
The adults resemble those of A. vockerotht Spencer and A. masculina 
Sehgal and are separated by examination of male genitalia. The 
Japanese description of A. sptraeae Kaltenbach indicates a probable 


further species because of slight differences in the structure of 


distiphallus as figured by Sasakawa (1961). 
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Biology.-Larvae mine leaves of various members of the subfamily 
Rosoideae, family Rosaceae (Hering 1954). 

Geographical distrtbution.-The members of this species are wide- 
spread in North America and Central Europe (Hering 1954, Spencer 1969). 
I have examined the following material from Alberta: 


CANADA. Alberta : 1 3, 1 9 Jasper, 19.vi.1966. 
Agromyza sulfurteceps Strobl 


Agromy 2a Sr piedcepe SeropNelo0S Vae2/ 0; Spencer 19695253. 
Diagnostte characters.-The members of this species are small 
flies, wing length approximately 2.4 mm (Spencer 1969). The main 
distinguishing characters are: antennae yellow, frons yellowish 
below and darker above, orbits black; mesonotum mat gray, legs 


black, costa extended to vein M 


142? wing tip near the apex of vein 


M493 aedeagus as illustrated by Spencer (1969). 
Btology.-Larvae mine leaves of various members of the family 
Rosaceae in Europe and United States. 

Geographical dtstrtbution.-The members of this species are 
Holarctic in distribution and are known from North America, Europe 
and Mongolia (Spencer 1969). From Alberta, Canada they are known 


from the following locality: 


CANADA. Alberta : Wabamun (Spencer 1969). 
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Agromyza voekerotht Spencer 


Agromyza voekerotht Spencer 1969 : 60. 

Compartson and dtagnostte characters.-The members of this species 
resemble those in the sptraeae group and differ only in having a mid- 
tibial bristle. The examination of male genitalia is necessary for 
correct identification. Spencer (1969) illustrated the aedeagus, 
characteristic of this species. 

Geographtcal dtstrtbutton. ~Known ae Alberta, British Columbia, 
Ontario and Nova Scotia (Spencer 1969). I have examined the following 
material from Alberta: 


CANADA. Alberta : Paratypes 2 6S Elk Island Park. o3L.p7 ti el906. 
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Genus Melanagromyza Hendel 


Melanagromyza Hendel 1920 : 126 

The distinguishing characters of the genus Melanagromyza Hendel 
are: subcosta developed throughout its length and coalesced with 
Ry before contact with costa; normally two to three pairs of dorso- 
centrals, four only in setitfrons (Melander); halteres black; 
prescutellars lacking; antennal bases approximate; conspicuous facial 
keel lacking; aedeagus with basiphallus U-shaped; posterior puparial 
spiracles normally with black horn or scar in centre. 

This genus is represented in Alberta by nine species. Three 
new species are described in this treatment. The members of this 
genus are mostly stem borers as shown by the known life histories 
of four Albertan species: achtlleana n. sp. and bidenttcola n. sp. 
feed on Compositae; martint Spencer on Urticaceae, and actaeae n. sp. 
on Ranunculaceae, Three further males tentatively discussed here 
as Melanagromyza sp. might represent a new species. But as the 
males of a closely related species actaeae n. sp. have not been 
bred these specimens cannot be definitely determined for the time 


being. 


Key to Alberta species of the genus Melanagromyza Hendel. 
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Orbits not significantly projected 

Oe neice Sala aD MIO nto nicilscista ss + s/s ss wabpscelssasar Sook 98 ge! 
Posterior puparial spiracles widely 

separated, each with approximately 

30 bulbs; larva stem borer in 

BOLOEO nies cue de Fes CMS Bate S55 bo Beteo ae us COCO COe ISD sap. 9 

Posterior puparial spiracles 

approximate, each with 15-18 bulbs; 

LSE! EYRSD yaveWetsie TEN Ohake flees eRe Sok ons martint Spencer p.46 

Orbits about one-fourth the width 

of frons, not projected above eyes 

in profile; orbital setulae numerous, 

in three irregular rows; aedeagus as 

shel MOBS 0/4 RA ara Men Serer a Ane AROS bidenticola n. sp. p.41 

Orbits about one-fifth the width of 

frons, slightly projected above eyes 

in profile; orbital setulae fewer, in 

two rows; aedeagus as in Fig. 14.....achilleana n. sp. p.35 

Dorsocentrals 3 or 4; larger 

specimens, wing length 3.2 mm..... setifrons (Melander) p.47 

Dorsocentrals 2, at most 33 

Sie Lee Spee amend sc. ave tests es sleet wich aren stoners ctete peereiire Sp ose 
Frons strongly projected..... Corvab aaron ib aS erelehe whenetonert ie eer. ar | 
Frons nae significantly projected.occtdentalts Spencer p.47 

Abdomen greenish, broad, low keel 

separating base of antennae.......... shewellt Spencer p.48 


Abdomen black, facial keel normal........ a Herereac neue ets Kare eeceke aye ters 
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8(7). Orbits and ocellar triangle distinctly 
shinineiblacks. ataigasead. Abo: 3 SORE fastosa Spencer p.45 
- Orbits and ocellar triangle not 


Sivin inet lae@k wieay. ct ats. 24. . jess Lele Lead sopencer p,45 


Melanagromyza achtlleana new species 


Compartsons.-The members of this species differ from those of 
a similar species M, matritcartotdes Spencer in having proclinate 
orbital setulae and distinct male genitalia (Fig. 14). mM. 
achilleana and M, bidenttcola n. sp. described below are distinguished 
in Spencer's (1969) key to Canadian species of the genus Melanagromyza 


Hendel by amending and extending the couplet 8 as below: 


or Orbits conspicuously broad, each 
aimosbaones Ghand Giid Chor skronsis.:.). <c. Shots ster etet eee tats. chem ee D 


- Orbits narrower, at most one- 


eu aeret “Hebel an eue? a icatel hogar ace ee RCS OF SCR Sys on aes Ge bone 
8a. Orbital setulae proclinate, 
Wintimeew Ceclinate hairs below. <2...» s «i. Soo poeoeS ae cree OD 


- Orbital setulae erect or reclinate, 

met procli nate hove Mw .e~d Sos wnle outs e: oetetete re ef crote Sse, Siena ae) 
8b. Orbits about one-quarter width of 

frons, not projected above eyes in 

profile; orbital setulae numerous, 

in three irregular rows, aedeagus 


actin Edis, 274 aie tghies ties. heen. MR bidenticola n. sp. 
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-Orbits about one-fifth width of 
frons, slightly projected above 
eyes in profile; orbital setulae 
fewer, in two rows; aedeagus as 


AS me Lette ci ere are'e scnstatea: > PCy nee we sain a eee . GChTLicang ns sp. 


Descrtptton,- Head (Fig. 13). Frons slightly broader than width 
of eye (1.0 : 0.9) at level of front ocellus, slightly projected 
above eye margin in profile; orbits broad, approximately one-fifth 
of frons width; ocellar triangle small; lunule almost semicircular 
above; eyes oval approximately 1.3 times higher than their length, 
hairy; gena almost deepest at middle, approximately one-fifth of 
eye height; two strong Ors directed upwards; two Ort directed inwards; 
distance between Ort approximately three times distance between upper 
Ort and lower Ors; orbital setulae numerous, in two irregular rows, 
largely proclinate, with few reclinate hairs below; antennal bases 
approximate; third antennal article rounded at tip; arista long and 
pubescent. 

Mesonotum, Two strong postsutural dc; acer numerous, in 10-11 
irregular rows. 

Leg. Mid-tibia with two strong bristles medially. 

Wing. Length 2.2 mm in 6d, 2.6 mm in 993 costa extending strongly 


tGe Vein M ; wing tip nearest to apex of vein R crossvein r-m 


ieee 4+5? 


beyond middle of discal cell; distal section of M approximately 


3+4 
0.7 times basal section. 


Male genitalia (Figs. 14-17). Hypandrium (Fig. 16) with distinct 


apodeme, side arms and pregonites broad; surstyli (Fig. 17) with group 
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of conspicuous spines anteriorly; aedeagus (Fig. 14) with basiphallus 
U-shaped and close to distiphallus complex; ejaculatory apodeme (Fig. 
15) broad, bulb small and well sclerotized. 

Colour. Frons mat black; orbits and ocellar triangle weakly 
shining black; antennae black; mesonotum, scutellum and abdomen 
shining black with greenish lustre; halteres and legs black; squamal 
fringe and margin pale or white. 

Description of tmmature stages.-Puparium creamish yellow, 
elongate and cylindrical in shape, measures 3.0 mm x 1.3 mm. 

Larval mouth parts obtained from puparium are illustrated (Fig. 
18). Mandibles sickle-shaped, Tere larger than right, each with 
large apical and smalipsecond tooth; “short U-shaped sclerite present 
above the mandibles; lateral sclerites at base of mandibles well 
developed; labial sclerite short and darkly sclerotized; paraclypeal 
phragmata approximately 2.5 times length of labial sclerite, weakly 
sclerotized. 

Muscle scars on abdominal segments elongate anteroposteriorly; 
tubercles small and scattered. 

Anterior spiracles (Fig. 19) short, with 8 small bulbs arranged 
in two rows; posterior spiracles (Fig. 20) widely separated, with 
almost complete circlet of 10-11 bulbs; small black horn present in 
centre of posterior spiracles. 

Derivation of the spectfie name.-This species is named after the 
genus of its larval mare plant, Achtllea stbirtca Ledeb. 

Btology.-Larva feed inside the stem of Achtllea stbtrica Ledeb., 
family Compositae. Pupation occurs inside the stem during August- 


September, 
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Figs. 13 - 20. Melanagromyza achtlleana. 13. head, lateral view. 

14. aedeagus, lateral view. 15. ejaculatory apodeme. 16. hypandrium. 
17. surstylus. 18. cephalopharyngeal skeleton of larva. 19. anterior 
Spiracle. 20. posterior spiracies., Figs. 21 = 223 M. actaeae. 


21. head, lateral view. 22. cephalopharyngeal skeleton of larva. 





Cab PIB ILBEN distributton.-The members of this species are known 
only from type locality: 

CANADA. Alberta : Holotype go Elk Island Park, tcomestems of 
Achtllea stbirica Ledeb., emerged 12.viii.1967; Paratypes 2 99 


Samercdatat 


Melanagromyza actaeae new species 


Compartsons.-The members of this species resemble those of 
M. martint Spencer in external morphology, but have distinct biology 
and larval morphology. This species is distinguished in Spencer's 
(1969) key to Canadian species of the genus Melanagromyza Hendel by 


amending and extending couplet 6 as below: 


6. Orbits shining black, very strongly 

projected; large species, wing length 

Sea sme Mae tec eek se ae Peele are eh ....mtranda Spencer 
- Orbits weakly shining; smaller 

species, wing Length 2.5-0.0 mm... ... eversteretsr cts Ro pti. 6a 
6a. Posterior puparial spiracles widely 

separated, each with approximately 

SULDULDS sleatvae stem pOLeEr MINT aCLICT ites < wrsle ies actaeaé nN. Sp. 
- Posterior puparial spiracles 

approximate, each with 15-18 


BiLlbge Larvaus Celimbos Cruel ieui e LCC <.minernetctercests martint Spencer 


Desertption.-Head (Fig. 21). Frons broad, approximately twice 


width of eye at level of front ocellus, distinctly projected in 
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front of eye margin in profile; orbits narrow, each about one-sixth 
of frons width; ocellar triangle small; lunule higher than semicircle 
along upper margin; eyes oval, approximately 1.2 times higher than 
their length, almost bare or with very fine pubescence; gena deepest 
at middle, approximately one-fourth of eye height; two Ors directed 
upwards; 3 Ort directed inwards, distance between lower and middle 
Ort about three times distance between middle and upper Ort; orbital 
setulae numerous, in two to three rows, erect or reclinate below and 
proclinate above; antennal bases approximate; third antennal article 
rounded at tip. 

Mesonotum. Two distinct postsutural de; acr numerous, in 10-12 
irregular rows. 

Leg. Mid-tibia with one or two small bristles medially. 


Wing. Length 3.0 mm in 09, costa extended to vein M apex 


Loe 


of vein Ris nearest wing tip; crossvein r-m slightly beyond the 


middle of discal cell; distal portion of M approximately 0.7 times 


34+4 
basal portion. 

Colour. Frons mat black, orbits and ocellar triangle weakly 
shining black; lunule and antennae black; mesonotum, scutellum and 
abdomen shining black with slight greenish lustre; legs and halteres 
black; squamal margin and fringe pale or white. 

Desertptton of immature stages.~-Puparium yellow, elongate and 
cylindrical in shape, measures 4.0 mm x 1.5 mm. 

Larval mouth parts obtained from puparium are illustrated 
(Fig. 22). Mandibles sickle shaped, left larger than right, each 


with large apical and small lower tooth; short U-shaped sclerite 


present above the mandibles; labial sclerite small and darkly 
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sclerotized; paraclypeal phragmata approximately 3.0 times labial 
sclerite, weakly sclerotized. 

Muscle scars (Fig. 23) on abdominal segments elongate anter- 
oposteriorly; tubercles small and scattered. 

Anterior spiracles (Fig. 24) short with 16 small bulbs arranged 
in two rows; posterior spiracles (Fig. 25) widely separated, each 
with approximately 30 small scattered bulbs, distinct horn present 
imeishevcentre Of each spiracle. 

Derivation of the spectfte name.-This species is named after 
the genus of its larval food plant. 

Btology.-The larvae feed inside the stems of Actaea rubra (Ait.) 
Willd, family Ranunculaceae. The host plant, commonly known as Red 
and White Baneberry, is fairly common in moist places in forests near 
Edmonton. This is the first Melanagromyza species to be recorded 
whose members feed on plants of the family Ranunculaceae, 

Geographical distrtbutton, -Known only from the locality of type 
specimens as below: 

CANADA. Alberta : Holotype ) Edmonton, White Mud Creek Park, 
from stems of Actaea rubra (Ait.) Willd., coll. 4.ix.1968, emerged 
a7 241968: Paratypes 3 Qo? same datagscoll. -4-6,1x,19633 em. 


18-23.x.1968. One paratype female presented to K. A. Spencer. 
Melanagromyza btdenticola new species 


Comparison. -The members of this species differ from those of a 


similar species M, vtrens (Loew) in having narrower orbits and distinct 
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male genitalia. This species is distinguished in Spencer's (1969) 
key to Canadian snchos of the genus Melanagromyza Hendel as shown 
earlier at the beginning of the description of M. achitlleana n. sp. 

Desertpttion, -Head (Fig. 26). Frons slightly broader than width 
Orecye(lm m0.) ate levelsofetront ocellus, not projected in front 
of eye margin in profile; orbits broad, approximately one-fourth of 
frons width; ocellar triangle small; lunule higher than semicircle 
along upper margin; eyes oval, approximately 1.2 times higher than 
their length, hairy; gena almost deepest at middle, approximately 
one-seventh of eye height; two strong Ors directed upwards; two Ort 
directed inwards; orbital setulae numerous, in about 3 irregular 
rows, largely proclinate, with erect or reclinate hairs below; 
antennal bases approximate; third antennal article rounded at tips, 
arista pubescent, 

Mesonotum. Two strong postsutural de; acer numerous, in 12-15 
irregular rows. 

Leg. Mid-tibia with two strong bristles medially. 

Wing. Length 2.5-2.8 mm; costa extended to vein M 


ieee eee 


tip near the apex of vein R crossvein r-m slightly beyond middle 


AS? 


Otadiscalacel 4: distal Mortionror M approximately 0.7 times 


3+4 
basal portion. 
Male cenitalia (Higs.027, 28). ) Hypandtiuma( fic se 2o)ewiths short, 


broad apodeme, side arms and pregonites broad; surstyli with small 


spines at base; aedeagus (Fig. 27) with basiphallus U-shaped and 
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close to distiphallus complex; distiphallus as illustrated, ejaculatory 


apodeme broad, bulb small and well sclerotized. 
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Colour. Frons and orbits mat black; ocellar triangle weakly 
shining black; lunule and antennae black; mesonotum, scutellum and 
abdomen shining black with distinct greenish and coppery lustre; 
halteres and legs black; squamal margin and fringe pale or white. 

Desertption of tmmature pees .-Pupar inn pale yellow, elongate 
and cylindrical in shape, measures 3.4 mm x 1.3 mm. 

Larval mouth parts obtained from puparium are illustrated 
(Fie. 29). Mandibiles sickle shaped, left larger than right, each 
with large apical and small lower tooth; short U-shaped sclerite 
present above mandibles; labial sclerite short and more darkly 
sclerotized along lower margins; paraclyeal phragmata approximately 
3.0 times length of labial sclerite, weakly sclerotized. 

Muscle scars on abdominal segments elongate anteroposteriorly; 
tubercles small and scattered. 

Anterior spiracles (Fig. 30) short with about 10-11 bulbs 
arranged in two rows; posterior spiracles (Fig. 31) widely separated, 
each with almost complete circlet of 15-17 small bulbs, small distinct 
horn present in centre of each spiracle. 

Dertvatton of the spectfte name.-This species is named after the 
genus of its larval food plant. 

Btology.-Larvae feed and pupate inside the stems of Btdens 
cernua L., family Compositae. Puparia are found inside the stems 
during August-September. Puparia remain inside the stems during 
winter and the flies emerge towards the end of June. Specimens of 
Bidens cernua L. are fairly abundant around Edmonton along stream 


banks. 
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Figs. 23 - 25. Melanagromyza actaeae. 23. muscle scars and tubercles 

band from lateral portion of first abdominal segment of larva. 24. 

anterior spiracle. 25. posterior spiracles. Figs. 26 - 31. M. bidenticola. 
26. head, lateral view. 27. aedeagus, lateral view. 28. hypandrium. 

29. cephalopharyngeal skeleton of larva. 30. anterior spiracle. 


31. posterior spiracles. Fig. 32. Melanagromyza sp. ?, aedeagus, 
lateral view. 
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Geographical dtstritbutton,-The members of this species are known 
only from the type locality: 

CANADA. Alberta : Holotype 6 Edmonton, Rainbow Valley, from 
stemsrotabidens wernua .L., .coll...9.x.1967, emerged 25.xi.1967; 
Allotype 9 same Toca lrLVeandaiost,.cOll..9.%. 1967 ..emerced .22.%1 1907 
Paratypes 21 é$ and 9 99 same Hocalicveand) host, colle ..100/, 


emerged 16-25.xi.1967; 3 466 and 1 Q same data, emerged x.1967., 


Melanagromyza fastosa Spencer 
Melanagromyza fastosa Spencer 1969 : 67. 

Compartson and dtagnostie characters,-The members of this species 
differ from those of a similar species laettftcea Spencer in having 
shining black orbits and ocellar triangle and deep gena, about one- 
fourth to two-fifth eye height. Spencer (1969) has figured the 
distinctive aedeagus. 

Geographical distrtbutton, -Known only from Alberta and Quebec. 
Known Alberta locality is as follows: 


CANADA. Alberta : Onefour (Spencer 1969). 
Melanagromyza laettftca Spencer 


Melanagromyza laettfica Spencer 1969 : 68. 

Diagnostte characters.-The main diagnostic characters of the 
members of this species are: strongly projected frons, dark squamal 
fringe and abdomen. Spencer (1969) has illustrated the aedeagus 


characteristic of this species. 
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Geographical distribution. -The members of this species are 
known only from Alberta and Manitoba in Canada (Spencer 1969). 
Alberta localities are: 


CANADA. Alberta : Manyberries, Mountain View. 


Melanagromyza martint Spencer 


Melanagromyza martini Spencer 1969 : 70. 

Comparison and diagnostic characters,-The members of this species 
resemble those of M. actaeae n. sp. but have different biology and 
larval morphology as shown in the key. Spencer (1969) illustrated 
the aedeagus characteristic of this species, 

Btology.-Larvae feed inside the stems of Urtica, family 
Urticaceae, 

Geographical distribution. -The members of this species are known 
from Alberta, British Columbia, Ontario and Saskatchewan in Canada 
(Spencer 1969). I have examined the following material from Alberta: 

CANADA. Alberta : Paratype l 3 Blairmore, 26.vi.1966; 1 Q same 
data; 1 6 and 1 Q Edmonton, Rainbow Valley, from stems of Urttca 
gractlts Ait. (Urticaceae), em. 24.111.1968; 1 fe) Edmonton, White 
Mud Creek Park, 23.71.1906; Paratype L 5 George Lake, near Busby, 


de Vii L005 2 99 same locality, t-3.vi1.1900. 
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Melanagromyza ocetdentalis Spencer 


Melanagromyza ocetdentalts Spencer 1969 : 73 

Ditagnostte characters.-The main distinguishing characters of 
the members of this species are dark squamal fringe, frons normally 
not projected, mat black mesonotum and greenish abdomen. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 

Geographical dtstributton.-The members of this species are 
known from Alberta, British Columbia and Saskatchewan in Canada 
Spencer (1969). The Alberta localities are: 


CANADA. Alberta : Banff, Elkwater and Jasper. 


Melanagromyza settfrons (Melander) 


Agromyza setifrons Melander 1913 : 260. 
Melanagromyza settfrons (Melander) Frick 1959 : 366; Spencer 1969 : 75. 
Ditagnostie characters.-The main distinguishing characters of 
the members of this species are dark squamal fringe and 3 or 4 dorso- 
centrals. Spencer (1969) illustrated the aedeagus characteristic of 
this species. 
Geographteal distrtbution.-The members of this species are known 
from United States, and Alberta and British Columbia in Canada. The 
Alberta locality is as below: 


CANADA. Alberta : Blairmore (Spencer 1969). 
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Melanagromyza shewellt Spencer 


Melanagromyza shewellt Spencer 1969 : 75. 

Diagnostte characters.-The main distinguishing characters of the 
members of this species are: dark squamal fringe, distinctly projected 
orbits, facial keel and deep gena. Spencer (1969) illustrated the 
aedeagus characteristic of this species. 

Geographical distrtbution.-The members of this species are known 
from Alberta and British Columbia in Canada (Spencer 1969). The 
Alberta localities are: 


CANADA. Alberta : Frank and Mountain View. 
Melanagromyza sp. ? 


Compartsons and dtagnostie characters.-The males resemble externally 
those of M. actaeae n. Gist but as the males of the latter species have 
not been bred, these males cannot be definitely associated. The 
medeasuse(Fie. 32) (has a characteristic Ae between basiphallus and 
distiphallus. Such a gap is also characteristic of Melanagromyza sp. 
(Steyskal) (Spencer 1969) and M. angelicae (Frost), but the adults 
differ from them in having narrower orbits and smaller size. The 
wing length in male is about 2.5 mm. 

Geographical distribution.-I examined three males from the 
following localities: 

CANADA. Alberta : 1 d Edmonton, Emily Murphy Park, 11.vi.1968; 


Z 53’ George Lake, near Busby, 22.v.1968. 
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Genus Hexomyza Enderlein 


Hexomyza Enderlein 1936 : 182, 

The members of this small genus are similar to those of the genus 
‘Melanagromyza Hendel in external morphology. Hendel (1931) included 
all known species in the genus Melanagromyza Hendel. Frick (1952) 
combined the members of the genus Hexomyza Enderlein with those of 
the large genus Melanagromyza Hendel. Later Spencer (1966a) in 
view of distinct male genitalia and larval biology resurrected this 
genus to include gall causing species. 

Of the two species known in Canada only one, 4. schtnert (Giraud), 
has been confirmed in Alberta. The other species, H. albtcula 


Spencer, gall producer on Saltx twigs, probably also occurs in Alberta. 
Hexomyza schtnert (Giraud) 


Agromyza schinert Giraud 1861 : 484. 
Melanagromyza schinert (Giraud), Hendel 1920 : 128; Frick 1952 : 379. 
Hexomyza schtnert (Giraud), Spencer 1966a : 42, 1969 : 81. 

Compartson and dtagnostte characters.-The members of this species 
differ from those of H. albtcula Spencer in having costa extended to 


apex of vein M,,,, and distinct male genitalia. Spencer (1969) 


eZ 
illustrated the aedeagus characteristic of this species. 
Biology.-Larvae produce twig galls on Populus tremuloides Michx., 


family Salicaceae, 


Geographtcal dtstrtbutton.-The members of this species are known 
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from Western Europe, U. S. A. and Canada (Spencer 1969). I examined 
the following material from Alberta: 

CANADA. Alberta : Empty galls on Populus tremulotdes Michx. 
Edmonton, August-September 1967; Llarva, Blk.Island Park, same host, 
November 1969, coll. G. C. D. Griffiths; 1 larva, George Lake, from 


Sameehogt. 29.10, L96/.. 
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Genus Ophtomyta Braschnikov 


Agromy 2a Fallén, subgenus Ophtomyta Braschnikov 1897 : 40. 
Ophtomyta Braschnikov; Hendel 1920 : 128. 

The main distinguishing characters of the genus Ophtiomyta 
Braschnikov are: subcosta developed throughout its length and 
coalesced with Ry before contact with costa; two to three pairs of 
dorsocentrals; halteres black; prescutellars lacking; antennal bases 
usually separated by distinct, bulbous facial keel; aedeagus with 
bashiphallus elongate, with two distinct side arms. 

The species in this genus are extremely difficult to separate 
on the basis of external morphology alone. Recent examination of 
characters of the male genitalia of most of North American species 
(Spencer 1969) has greatly facilitated the identification of closely 
related species. The species in the pultcaria group, dectma Spencer, 
pultearta (Meigen) and pultcartoides Sehgal resemble externally those 
in the genus Melanagromyza Hendel, but possess aedeagus typical of 
the genus Ophtomyta Braschnikov. Spencer (1964c) transferred species 
in the pulicarta group from the genus Melanagromyza Hendel to the 
genus Ophtomyta Braschnikov due to similarities in the characters of 
the male genitalia. 

The genus is represented in Alberta by 17 species. The members 
of this genus usually mine below the stem epidermis of various 
herbaceous plants, but a few mine the tissue in the leaf. Biology of 
most of species in Alberta remains to be determined as information is 


available about host-plants of only four species. 
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Key to Alberta species of the genus Ophtomyta Braschnikov. 


Antennal bases separated by distinct, 

swollen facial keel or male with 
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Antennal bases not separated by 

distinct keel; vibrissa normal; 


aedeagus with basiphallus elongate, 
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Peristomal haireslone, conspicuous..... decima Spencer p.55 
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Aedeagus as illustrated (Fig. 12, 

Sela Mal GO Maret crate tac ws <teletecstc w els's pultcartotdes Sehgal p.61 
Orbital setulae proclinate, upper 

orbital bristles lacking in male; 

three pairs of postsutural 
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Squamae pale, margin slightly darker, 
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Gena deep, one-fourth to one- 
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Ophtomyta banffensts Spencer 


Ophtomyta banffensts Spencer 1969 : 83. 


Compartson and dtagnostte echaracters.-The members of this species 


resemble closely those of 0. montteola Sehgal, but differ in having 
narrower facial keel, pale squamae and distinctive aedeagus. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 

Geographteal distribution. -The members of this species are known 
only from the locality of the type specimens as follows: 


CANADA. Alberta : Banff (Spencer 1969). 
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Ophtomyta deeima Spencer 


Ophtomyta decima Spencer 1969 : 85 

Comparison and dtagnostic characters,-The members of this species 
resemble those in the pultcarta group in lacking a distinct vibrissa 
in male and distinct facial keel. The facial keel is only weakly 
developed. The main distinguishing characters are the conspicuous 
peristomal hairs and distinctive aedeagus. Spencer (1969) illustrated 
the distinctive aedeagus. 

Geographical dtstrtbution.-The members of this species are 
known only from one typeslocality: 


CANADA. Alberta : Cypress Hills (Spencer 1969). 


Ophtomyta labiatarum Hering 


On momtoxtabtavarun Herding 93/2! 509s, Spencerg1964e.°:11/93,,1969. : 87. 


Diagnostic characters.-The main distinguishing characters of the 
members of this species are dark squamal fringe, broad gena, reclinate 
orbital setulae and a distinct curvature in the vibrissal fasciculus. 
Spencer (1969) illustrated the aedeagus characteristic of this species. 

Btology.-Not confirmed in Alberta, but larvae are known to mine 
below the stem epidermis of various genera of the family Labiatae in 
Europe and United States (Spencer 1969). 

Geographical distribution. -The members of this species are known 
in Europe, United States and Alberta, Ontario and Quebec in Canada 


(Spencer 1969). The Alberta localities are: 
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CANADA, Alberta : Edmonton, White Mud Creek Park; Elk Island 
Park; George Lake near Busby; Wabamun Lake near Sundance, 

Two additional Alberta specimens listed below are only provision- 
ally vererren here as they are not separable externally, but the 
aedeagus (Fig. 33) has slight differences in the shape of the 
distiphallus. 

CANADA. Alberta : 1 Pancrontens White Mud Creek Park, viii.1968; 


1 & George Lakesnear  hueny./ vis lo06, coll, CG. C.D. scritriths,. 
Ophtomyta maura (Meigen) 


Agromyza maura Meigen 1838 : 399. 
Ophtomyta maura (Meigen); Hendel 1920 : 129; 1931 : 188; 

Sasakawa 1961 : 358. 

Compartson and dtagnostie characters.-The adults of this species 
differ from those of similar species 0, labtatarum Hering having 
narrower gena and distinct aedeagus. The aedeagus of this species 
(Fig. 34) resembles that of 0. asterivora Spencer and differs only in 
very minor details as the central circular area and deeper concavity 
on dorsal side. O. astertvora Spencer’has a different larval mine. 
Sasakawa (1961) illustrated this species in detail. Spencer (1964c, 
1969) also discussed this species and illustrated the aedeagus. 

Bitology.-The larvae make long, narrow linear mines with widely 
spaced frass granules on Aster and Soltdago, family Compositae. 


Sasakawa (1961) illustrated the characteristic leaf mine. 
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Geographical distribution. -The members of this species are 
Holarctic in distribution, known from Japan (Sasakawa 1961), Europe, 
North America and Canada (Spencer 1964c, 1969). I have examined the 
following material from Alberta: 

CANADA, Alberta : 1 dé Edmonton, White Mud Creek Park, 


16.vii.1966; Leaf mines on Solidago around Edmonton, ix.1968. 
Ophtomyta monttcola Sehgal 


Ophtomyta monttcola Sehgal 1968 : 60. 

Comparison and dtagnostie characters.-The members of this species 
differ from those of a closely related species 0. banffensts Spencer 
in having darker squamae and broad facial keel. Sehgal (1968) 
illustrated the head, wing and male genitalia characteristic of 
this species. Spencer (1969) also Paras the aedeagus. 

Geographteal distrtbution.-The members of this species are known 
from numerous localities from Western Canada and also from Alaska 
(Sehgal 1968). The Alberta localities are: 


CANADA. Alberta : Banff; Cypress Hills, Elkwater; Jasper. 
Ophtomyta nasuta (Melander) 


Agromyza maura var. nasuta Melander 1913 : 260. 

Agromyza youngt Malloch 1914a: 312. 

Ophtomyta madtazina Hendel 1920 : 130. 

Ty Lonijaas nat ara (Hendel \e@hendels 1931. smie5se brick 1952: 385: 


Sapakawa 10.61 77359. 
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Sirtdomyza madiztna (Hendel); Enderlein 1936 : 179. 
Tyilomyzasrascura (Melander); Frick 1957 : 201, 1959 : 372. 
Ophtomyta nasuta (Melander); Spencer 1964c : 798. 

Compartson and diagnostic characters.-The members of this species 
differ from those of a closely related Palaearctic species 0. ptinguts 
(Fallén) by having three dosocentrals and absence of upper orbital 
bristles in male. The proclinate orbital setulae are numerous in 
male while there are only few in female. Frick (1959) illustrated 
the characteristic head and wing of this species as Tylomyza nasuta 
(Melander). Sasakawa (1961) illustrated this species as Tylomyza 
madtzitna (Hendel). Spencer (1964c, 1969) illustrated the aedeagus 
Craracteristic@or this species. 

Btology.-Not confirmed in Alberta, but larvae are known to mine 
the leaves of Taraxacum officinale Weber, family Compositae, in 
United States (Frick 1959): 

Geographical dtstrtbution.-The members of this species are 
Holarctic in distribution and are known from numerous localities in 
Europe (Spencer 1964c), Japan (Sasakawa 1961), North America (Frick 
1959) and Canada (Spencer 1969). I examined the following material 
from Alberta: 

CANADA. Alberta : 3 dd‘and 2 99 Blairmore, 26-27.vi.1966; 

6 do\and 5 09 Cypress Hills, Elkwater Lake, 24.vi.1966; 2 do Edmonton, 
Parliament yerounds; L9o.vislo6/; 1 3° Edmonton, Rainbow Valley, 

EAS, £9685 °) Edmonton White Mud Creek Park, 20.viii.1966, 1 Q same 
local eye Ow Leo Oy see Q same LOCAEUCY, mb O. Vik dO GOm COMIN etG ws Geet). 
Grit ruthie) = Q Edmonton, University of Alberta Campus, 11.vi.1966; 


i d' Edmonton, 26, VelI4o ecole. M. Mason)ic 1 3 Elk Island Park, 
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Bley. LOO bs .3 990 George Lake, near Busby, 21.vi.1966; 8 dd and 5 oq. 


Jasper, 16-19.vi.1966. 
Ophtomyta nona Spencer 


Ophtomyta nona Spencer 1969 : 92. 

Diagnostte characters.-The main distinguishing characters of the 
members of this species are acute vibrissal fasciculus, narrow gena, 
dark squamal fringe and broad facial keel. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Geographical distribution. -The members of this species are 
known only from the type locality: 


CANADA. Alberta : Cypress Hills, Elkwater (Spencer 1969). 
Ophtomyta praectsa Spencer 


Ophtomyta praectsa Spencer 1969 : 92. 
Compartson and diagnostte characters.-The members of this species 
belong to the group having acute vibrissal angle and deeper gena. 
They differ from those of a similar species, 0. strtcklandi n. sp., 
in having broad and incompletely fused vibrissal fasciculus. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 
Geographical dtstrtbutton.-The members of this species are 
known from the localities of their type specimens as below: 
CANADA. Alberta : Banff-Jasper Highway, 13 miles North of 


Banff, Cypress Hills, Elkwater. 
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Ophtomyta prima Spencer 


Ophtomyta prima Spencer 1969 : 93. 

Diagnostte characters.-The main distinguishing characters of 
the members of this species are the vibrissal angle of about 80°, 
frons not projected, narrow facial keel and shining black mesonotum. 
Spencer (1969) illustrated the aedeagus characteristic of this 
species. 

Geographical dtstrtbutton,-The members of this species are 
known only from the type locality: 


CANADA. Alberta : Elk Island Park (Spencer 1969). 
Ophtomyta pultearta (Meigen) 


Agromyza pultearia Meigen ieSOu m7 0, 
Melanagromyza pultearta (Meigen); Hendel 1920 : 127, 1931 : 171. 
Opnionuias pulticarta, (Meigen); Spencer 1964c : 802, 1969 : 93. 
Compartsons and dtagnostie characters.-The members of this 
species resemble externally those of 0, decitma Spencer and 0, 
pulteartotdes Sehgal, and are reliably separated only by character- 
istics of male genitalia. The aedeagus of an Alberta specimen has 
been illustrated (Fig. 35). Spencer (1969) also illustrated the aedeagus. 
Btology.-Not confirmed in Alberta, but larvae are known to mine 
along the leaf midrib of various Compositae in Europe (Spencer 1969). 
Geographtecal distrtbutton.-The members of this species are wide- 
spread in Europe and are known from Alberta and British Columbia in 


Canada (Spencer (1969). I examined the following further material 
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from Alberta: 
CANADA. Alberta : 1 6 Wabamun, 1.vii.1940, coll. E. H. 


Strickland. 
Ophtomyta pulteartotdes Sehgal 


Ophtomyta pulteartotdes Sehgal 1968 : 61. 

Compartsons and dtagnostte characters.-The members of this species 
resemble externally those of 0. dectma Spencer and 0. pultcarta 
(Meigen), and are separated reliably only by examination of the 
eharacters of ate male genitalia. Sehgal (1968) illustrated the 
head, wing and male genitalia. Spencer (1969) also figured the 
aedeagus. 

Geographical distrtbutton.-The members of this species are 
known only from the type locality: 


CANADA. Alberta : Cypress Hills, Elkwater (Spencer 1969). 
Ophtomyta secunda Spencer 


Ophtomyta secunda Spencer 1969 : 96. 

Compartson and diagnostic characters.-The members of this 
species differ from those of a closely related species, 0, septima 
Spencer, in having larger size, wing length 2.5 mm, and distinct 
aedeagus. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 


Geographical dtstrtbution.-The members of this species are known 
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from the type locality: 


CANADA. Alberta : Elk Island Park (Spencer 1969), 
Ophtomyta septima Spencer 


Ophtomyta septima Spencer 1969 : 96. 
Diagnostte characters.-The main iattas meat characters of 
the members of this species are acute vibrissal angle of about 45°, 
narrow gena, wing length about 1.9 mm and narrow facial keel. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 
Geographical distributton.-The members of this species are known 
from Alberta and Ontario in Canada. The Alberta locality is: 


CANADA. Alberta: Jasper (Spencer 1969). 
Ophtomyta sexta Spencer 


Ophtomyta sexta Spencer 1969 : 98. 

Diagnostte characters.-The main distinguishing characters of 
the peers of this species are vibrissal angle of about 80°, wing 
length about 2.3 mm in male, conspicuously projected frons and three 
lower orbital bristles. Spencer (1969) illustrated the aedeagus 
characteristic of this species. 

Geographical distribution. -The members of this species are 
known from Alberta, Northwest Territory, Manitoba and Quebec in 
Canada (Spencer 1969). The Alberta locality is: 


CANADA. Alberta : Cypress Hills (Spencer 1969). 
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Ophtomyta striecklandt new species 


Compartson,-The members of this species differ from those of a 
similar species 0, praectsa Spencer in having long and compact 
vibrissal fasciculus and distinct neabaxane They may be included in 
Spencer's (1969) key to Canadian species of the genus Ophtomyta 


Braschnikov by extending couplet 10 as below: 


nO? Lower orbits conspicuously projected 

BbOVEAEYES S1NEPLOL TS. Moos Veet er. Cee ew te cee eee eee sae stOa 
- QEVHES SOLS PEO) CGCEA Mente ca we cate sates ce es stare es eerie ess 6 LL 
tQat Vibrissal fasciculus broad at base, 


incompletely fused; aedeagus as 
illustra redwtspencer 1969) i. . 22s eee. Fi. Se praeetisa Spencer 
= Vibrissal fasciculus long and compact; 


gedeavuseas ein Mipiurers /Pie. 7 Lee SOP See striteklandi ny sp. 


Desertption.-Head (Fig. 36). Frons approximately one and half 
times width of eye at level of front ocellus; lower orbits strongly 
projected in front of eye margin in profile; ocellar triangle small; 
facial keel broad; eyes oval, approximately 1.2 times higher than 
their length, bare; gena strongly projected anteriorly, approximately 
one-fourth eye height; vibrissal angle acute; vibrissal fasciculus 
strong, compact and with normal curvature; two strong Ors directed 
upwards; two Ort directed inwards and upwards; orbital setulae few, 


reclinate; third antennal article rounded at tip. 
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Mesonotum. Two strong postsutural de; acr numerous, in six 
rows. 

Wing. Length 1.6 mm in Tee costa extended strongly to vein 
Mi 493 eestaleseoments: 2-4 in the ratio of 1 ft 013.2 0.22: wine tip 
between Rias and M ; crossvein r-m beyond the middle of discal cell; 


a a 


distal section of May, approximately equal to its basal section. 

Male genitalia (Figs. 37-39). Hypandrium (Fig. 39) with 
narrow side arms and short apodeme, darkly sclerotized; surstyli 
with very small spinules anteriorly; aedeagus (Fig. 37) with 
basiphallus elongate and more sclerotized towards its base, disti- 
phallus elongate, well sclerotized, with conspicuous bulb below; 
ejaculatory apodeme (Fig. 38) broad, bulb small and darkly sclerotized. 

Colour. Frons mat black; lunule, facial keel and lower orbits 
dark brown, mesonotum, scutellum and abdomen shining black; legs 
and halteres black; squamae pale, margin and fringe brown. 

Dertvatton of the spectfte name.-This species is named in honour 
of the late Professor E. H. Strickland, Department of Entomology, 
University of Alberta, Edmonton, Canada. 

Geographical distrtbution.-I examined a single male specimen mee 
the following locality: 

CANADA. Alberta : Holotype 6 Medicine Hat, 8.viii.1939, coll. 


Kemi .e Ocei1eklanda. 
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Fig. 33. Ophtomyta labiatarum, aedeagus, lateral view. Fig. 34. 

O. maura, aedeagus, lateral view. Fig. 35. 0. pultcarta, aedeagus, 
lateral view. Figs. 36 - 39. 0. stricklandt. 36. head, lateral view. 
37. aedeagus, lateral view. 38. ejaculatory apodeme. 39. hypandrium. 
Fig. 40. Cerodontha ? oectdentalts, aedeagus, lateral view. 
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Ophtomyta undectma Spencer 


Ophtomyta undeetma Spencer 1969 : 99. 
Diagnostte characters.-The main distinguishing characters of 
the members of this species are acute vibrissal angle of about 60°, 
narrower gena, wing length about 2.2 mm, last and penultimate 
sections of Mou, equal and slightly brownish squamal fringe. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 
Geographteal distrtbutton.-The members of this species are 
known from the type locality: 


CANADA. Alberta : Banff, 20 miles towards Calgary (Spencer 1969). 


Ophtomyta wabamunensts Spencer 


Ophtomyta wabamunensts Spencer 1969 : 101. 

Compartsons and dtagnostte characters.-The members of this 
species differ from those of the similar species 0. maura (Meigen) 
and O. prima Spencer in having mat greyish mesonotum and distinct 
aedeagus. Spencer (1969) illustrated the distinctive aedeagus. 

Geographteal distrtbution.-The members of this species are 
known only from the type locality: 


CANADA. Alberta : Wabamun Lake (Spencer 1969). 
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Genus Phytobta Lioy 


Phytobta Lioy 1864 : 1313. 

Diaygomyza (Dendromyza) Hendel 1931 : 22. 
Prycoped Mi enipopta) Frick) 1952) -) 390; (1959: 374, 
Shtaukoa Sasakawa 1963 : 38; Spencer 1965a : 8, 

The main distinguishing characters of the members of this genus 
are: subcosta fold-like distally, joined to costa independent of Ri3 
orbital setulae erect or reclinate; costa normally extended to apex 
of vein Miao if onlysto Ris (P, confessa Spencer) then notopleural 
areas dark, larger specimens wing length at least 3.0 mm. scutellum 
dark, concolourous with mesonotum; halteres with knob white or 
yellow; second crossvein normally present and wing tip near the 
apex of vein Ras: 

Nowakowski (1962) on the basis of his studies on the male 
genitalia restricted the genus Phytobia Lioy to the species placed 
in the subgenus Dendromyza Hendel and in the subgenus Phytobia Lioy. 

The larvae of various members of this genus bore inside the 
cambium of many trees. Of the three species known in Alberta 


information about biology is available of only one, amelanchieris 


(Greene). 


Key to Alberta species of the genus Phytobta Lioy 


hO:)2. Costa extended to apex of vein 
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-Costa extended to apex of vein 


PE AUD hes Mesonotum with humeral and notopleural 
areas partly yellow; four orbital 
bristles, upper two reclinate....flavohumeralts Sehgal p.69 
-Sides of thorax black; five or six 
orbital bristles, only one upper 


OEDLEaLU bristle reclinates.:.*..* amelanehterts (Greene) p.68 


Phytobia amelanehterts (Greene) 


Agromyza amelanehterts Greene 1917 : 314. 
Phytobta (Phytobta) amelanchterts (Greene); Frick 1952 : 390, 

LOS Gas STON 

Diagnostte characters.-The main distinguishing characters of 
the members of this species are mesonotum, scutellum and pleura 
distinctly mat grey and five or six orbital bristles, only upper 
one reclinate. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Not confirmed in Alberta, but larvae are known to mine 
the cambium of Amelanehter canadensis (L.), family Rosaceae 
(Frick 1959). 

Geographical distrtbution,-The members of this species are known 
from United States and British Columbia, Manitoba, Ontario, Quebec 
and Saskatchewan in Canada (Spencer 1969). I examined single male 


from the following locality: 
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CANADA. Alberta : 1 3 Edmonton, White Mud Creek Park, 6.v.1969. 


Phytobia confessa Spencer 


Phycoptaeonyesea Spencer 1969/8105. 

Dtagnostte characters.-The main distinguishing characters of 
the members of this species are costa extended to apex of vein 
Ryas5) conspicuously projected frons; shining black gena and orbits; 
gena deep, about one-third to one-fifth eye height and wing length 
about 3.3 mm in male. Spencer (1969) illustrated the aedeagus 
characteristic of this species. 

Geographtcal distribution.-The members of this species are 
known from Alberta, Manitoba and Saskatchewan in Canada (Spencer 
1969) seelne: Alberta Jocalities are as’ below: 

CANADA. Alberta : Jumping Pond Creek, 20 miles west of 


Calgary; Medicine Hat. 


Phytobta flavohumeralts Sehgal 


Phytobia flavohumeralts Sehgal 1968 : 62. 

Dtagnostte characters.-The main distinguishing characters of 
the members of this species are yellow ring around humeral areas 
on mesonotum; mat greyish black mesonotum and four orbital bristles, 


two upper orbital bristles reclinate. Sehgal (1968) illustrated the 


head, wing and male genitalia characteristic of this species. Spencer 


(1969) also figured the aedeagus. 
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Geographical distrtbution.-The members of this species are 
known from Alberta, British Columbia, Manitoba, Ontario and 
Saskatchewan in Canada. I examined the following additional 
material from Alberta: 

CANADA. Alberta : 2 b3 George Lake, near Busby, University of 
Diherta es lepartinent sot bntonoloow, 22.17.1960. coll, G. C.D. Griffiths; 


1 6 same locality. 22.005. 
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Genus Cerodontha Rondani 


Cerodontha Rondani 1861 : 10; Hendel 1932: 265; Frick 1952 : 397; 
1959 eo Joe Nowa komedi LO OZ e% LOOs  196/eeseb3a- 06s, 

This genus was previously restricted to a small group of species 
having two scutellar bristles and a conspicuous spine on the third 
antennal segment anterodorsally. Nowakowski (1962) on the basis of 
his studies of the genitalia discovered marked Seta aa 1s between 
the genus Cerodontha Rondani sensu stricto and Hendel's subgenera 
Diaygomyza, Poemyza and. Ieteromyza. He proposed the enlarged concept 
for the oeate Cerodontha Rondani and included above-mentioned 
subgenera. Spencer (1963, 1969) and other workers in the family 
Agromyzidae accepted this concept. Nowakowski (1967) in his recent 
revision of the genus Cerodontha Rondani proposed two new subgenera: 
Butomomyza and Crastemyza. The characters used to define these sub- 
genera overlap with those in the subgenus Dtzygomyza Hendel. Spencer 
(1969) included the species belonging to these subgenera in the 
subgenus Dizygomyza Hendel. The Albertan species falling in Nowakowski's 
subgenus Butomomyza are angulata (Loew), eucaricts Nowakowski, 
gtbbardi Spencer, setrpt (Karl) and in the subgenus Crastemyza, 
frankensts Spencer. The above-mentioned species are included here 
in the subgenus Diazygomyza Hendel, pending further clarification of 
Nowakowski's subgenera Butomomyza and Crastemyza. 

The members of this genus feed exclusively on monocotyledons: 
Gramineae, Cyperaceae, Juncaceae and Iridaceae. 


The main distinguishing. characters of this genus are: subcosta 
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joined to costa independent of Ry3 costa normally extended to apex 


of vein M it eoOnly tok 


142? then lunule broad and higher than 


A-+5 
semicircle (Cerodontha (Dizygomyza) frankensts Spencer); vein M,_, 
usually near wing tip; crossvein m-m normally present; halteres 
with knob white or yellow; scutellum dark and concolourous with 
mesonotum. Either third antennal article with conspicuous spine 
anterodorsally and scutellum with only two bristles (subgenus 
Cerodontha Rondani); or frons normally yellow and prescutellars 
absent (subgenus Icteromyza Hendel); or lunule broad, in the form of 
semicircle or slightly higher, but still broad, prescutellars usually 
present, antennal bases widely separated, third antennal segment 
normally greatly enlarged in male (subgenus Dtzygomyza Hendel); or 
lunule substantially higher than semicircle, but conspicuously 
narrow (subgenus Poemyza Hendel). 

This genus is represented in Alberta by 16 species, two in the 
subgenus Cerodontha Rondani, 7 in the subgenus Dizygomyza Hendel, 5 
nha) (gots subgenus Poemyza Hendel and 2 in the subgenus Jeteromyza 


Hendel. 


Key to Alberta species of the genus Cerodontha Rondani 


ECO}. Third antennal article with conspicuous 
spine anterodorsally (subgenus 
CCVROCOH EMG mROLCAIA) cepts tacks coe iris cle aliak eiese nit eee icine ieee 2 


2 Third antennal article without such 


Gb) Scutellum and adjoining mesonotum with 


variable yellow spot; aedeagus with 
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distiphallus comparatively short, 

but with elongated apical bulbs 

(tiios, gliScemGenoal @968 i. ¥.%i. ne dorsalis (Loew) p.86 

Scutellum and adjoining mesonotum 

mat black; aedeagus with long disti- 

phallus, but with short apical bulbs 

GE tee eh Ce Seales 968.) i. sete see in to ve toe to occidentalts Sehgal p.87 

Lunule broad, in form of semicircle, 

Ormoisiant ily, hiehers bubs still ye broad... ss. ae on ea ae P44 
Lunule conspicuously higher than 

semi circ iler (subsentsecoemyccmtendel) ccc. ccc ceases ences sens gba 
Frons normally yellow; prescutellars 

opeente subsenusmiclenom) 2a «Hendel mn .....6..nscececescoes sks 
Frons normally dark; prescutellars 

usually present (subgenus Dizygomyza 

Hende liye. 24tact ac. s. io PEALE iA ROADS. COPIER TBM OME PoE 5 


Lunule broad, in form of semicircle; 


Ghirdganeenna eactatelemingmale enlarged ..5:. oss oes ese sm o.00 6 


hunuvesbroad, but conspicuously .hiehners.).<). crc tere ers Se ae 
All femora distally yellow; frons not 

projected; smaller specimens, wing 

Meno atoul tou? yz VAS ers. or oslo are ys 6 oi sters ultima Spencer p. 79 
Only fore femora yellow distally; 

frons at most slightly projected; 


orbits and lunule yellowish...... chatxtana (Groschke) p. /6 
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Costa extended to apex of vein 


; ; if 
Riis ASE OD BEE ORES ima dees ss | KCN eTe! spencer p. 


SLO Vem OV OS ars «deka atte sists heh Ripe eae ..gtbbardt Spencer p.78 
Rronsenotentog ected a... 6 « Som bocoe Rl eag SSaA ows o Hae B eye BE 
Squamal fringe dark; lower Ors 

ICU Ved eteter ers Pern Mita eee eis Serta PENSE these ae ee SCirp? (Karl) p./8 
Squamal fringe normally yellow; Ors 

parallel or lower one directed 

See eyo U Eis GC Sites ialeie ls e's aiene <relciels <lele 5 6 S50 500 nN Sb06sa> LO 
Ors parallel; wing length 2.4-3.0 m; 

aedeagus with distiphallus short and 

ES GMS TIN at Optra cette circle sike ans He Ae AA angulata (Loew) p./6 
Lower Ors directed slightly outwards; 

wing length 3.0-3.2 mm; aedeagus with 

distiphallus long and more 

Seb Ee Seer cee GO ORE CS ...eucaricts Nowakowski p.77 
URL ESs Ole LOS Eve LLOW insets tacrals sis reece eee e ee reeseseeecev eld 
OLDLE stands tronsedark. sus « Re acres ebete ciePere se ienetee orton ee srieeers mele 
Femora yellow only distally; 

mOtOpLeuca loa ved 176) LOW ss.. fodescte lateralts (Macquart) p.83 
Femora yellow, at least in apical one- 
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U3(12). Nededeus short and rotated..:........,musetna (Meigen) p.83 
- Aedeagus with long and thread-like 

Cvstvona lliloste.s ectecte oss COCOMaGrOSTIdte eee p. 80 
14(11). All femora yellow distally.......inconspicua (Malloch) p. 82 
= Only fore femora yellow distally....... tnetsa (Meigen) p.80 
15(4). Palps black; larger specimens, 

wines lenelh up 1tO)3;0 lM... .....captrara (Zetterstedt) p.85 


- Palpseyellows. ..s: Sando Saas acon longtpennts (Loew) p.85 
Subgenus Dtzygomyza Hendel 


Dizygomyza Hendel 1920 : 130. 
Pry ootas Dr aygomysa) Preirek 1952: 396,°1959 : 383. 
Cerodontha spines Nowakowski 1962 : 102, 1967 :638. 
This subgenus is represented in Alberta by 7 known species. 
Biology of various species have not been confirmed in Alberta, but 


some information about host-plants is known for 5 Albertan species. 
Cerodontha (Dtaygomyza) angulata (Loew) 


Agromyza angulata Loew 1869 : 47. 

Piyvopia, (Foemyza) angulata (Loew), Frick 1957): 9202, 19595: 380. 

Cerodontha (Butomomyza) semiposticata (Hendel), Nowakowski 1967 : 634. 

Cerodontha (Dizygomyza) angulata (Loew), Spencer 1969 : 113. 
Compartson and diagnostte characters.-The members of this species 


differ from those of a closely related species eucartets Nowakowski 
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in having upper orbital bristles parallel and short and less sinuate 
distiphallus. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Larvae are known to mine the leaves of Carex spp., 
family Cyperaceae, in Europe. Pupation occurs outside the mine. 

Geographteal dtstrtbutton.-The members of this species are known 
from Europe, United States and Alberta and Ontario in Canada (Spencer 
1969). I examined the following material from Alberta: 


CANADA. Alberta : 1 6 Végreville, 22.vi.1968. 


Cerodontha (Dtaygomyza) echatxtana (Groschke) 


Phytobta (Diaygomyza) chatxtana Groschke, Hering 1956 : 264. 
Phytobita (Dizygomyza) chatxtana Groschke 1957 : 116 

Cerodontha (Dtzygomyza) chatxtana (Hering), Nowakowski 1967 : 643. 
Cerodontha (Dtzygomyza) chatxiana (Groschke), Spencer 1969 : 115. 

Diagnostite characters,-The main distinguishing characters of 
the members of this species are the enlarged third antennal articles, 
yellowish orbits and lunule and distally yellow fore femora. Spencer 
(1969) illustrated the aedeagus characteristic of this species. The 
distiphallus has characteristic swelling distally. 

Biology.-The members of this species are know to mine the leaves 
of Poa sp., family Gramineae, in Europe. Hering (1956) described the 
larval morphology. 

Geographtcal dtstributton.-The members of this species are known 


from Europe, and Alberta and Ontario in Canada. I examined the 
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following additional material from Alberta: 

CANADA. Alberta : 1 6 Edmonton, 20.viii.1936, coll. E. H. 
Strickland:s 1 6 Edmonton, White Mud Creek Park, 6.vi.1966; 3 Jo 
same locality, 28.v.-19.vi.1967; 1 oO same locality, 10.vi.1968, 


cou 6. SCL 0D. -Gritriths: é same locality, 77v.009. 


Cerodontha (Dtazygomyza) eucarticts Nowakowski 


Cerodontha (Butomomyza) eucartets Nowakowski 1967 : 636. 
Cerodontha (Dtzygomyza) eucaricts (Nowakowski), Spencer 1969 : 116. 
Diagnostte characters.-The main distinguishing characters of the 
members of this species are the larger size, wing length about 3.0 
mm; prescutellars present, yellow squamal fringe and lower Ors directed 
slightly outwards. Spencer (1969) illustrated the aedeagus character- 
istic of this species. 
Btology.-The members of this species are known to mine the 
leaves of Carex sp., family Cyperaceae, in Europe. 
Geographical distributton,.-The members of this species are 
known from Europe, Alaska, and Alberta, Manitoba and Ontario in 
Canada (Spencer 1969). The known Alberta locality is as follows: 


CANADA. Alberta : Banff (Spencer 1969). 


Cerodontha (Dtzygomyza) frankensis Spencer 


Cerodontha (Dizygomyza) frankensts Spencer 1969 : 119. 
Compartson and dtagnostte characters.-The members of this species 


are distinctive in having costa extended to apex of vein R They 
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resemble externally those of C. (Dtzygomyza) flavoCingulata’ (Strobl), 
but differ in having darker squamal fringe. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Geographteal dtstrtbutton.-The members of this species are known 
from Alberta, British Columbia and Yukon Territories in Canada. I 
examined the following material from Alberta: 

CANADA. Alberta : 1 6 (Paratype ) Banff, 28.vi.1966, coll. 


Vo Ks goeheal. 


Cerodontha (Dtaygomyza) gtbbardi Spencer 


Cerodontha (Dtzygomyza) gtbbardt Spencer 1969 : 119. 

Diagnostie characters.-The main distinguishing characters of 
the members of this species are broad, but distinctly higher lunule 
and conspicuously projected frons. Spencer (1969) illustrated the 
aedeagus and head characteristic of this species. 

Geographical dtstrtbution.-The members of this species are 
known from Alberta, British Columbia, Manitoba and Saskatchewan in 
Canada. The known Alberta locality is as follows: 


CANADA. Alberta : Onefour (Spencer 1969). 
Cerodontha (Dizygomyza) scirpt (Karl) 


Diazygomyza sctrpt Karl 1926 : 137. 
Cerodontha (Butomomyza) setrpt (Karl), Nowakowski 1967 : 638. 
Cerodontha (Diaygomyza) setrpt (Karl), Spencer 1969 : 123 


Diagnostic characters.-The members of this species are distinctive 
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in having incurved lower Ors, and slightly darker squamal fringe. 
Spencer (1969) illustrated the aedeagus characteristic of this 
species. There is no membranous gap between meso- and distiphallus. 
Btology.-Larvae mine the leaves of Setrpus spp., family 
Cyperaceae, in Europe. Pupation occurs towards the base of the 
leaf sheath. Similar mines seen around Edmonton probably were 
made by members of this species. 
Geographical dtstributton.-The members of this species are known 
from Europe, and British Columbia and Quebec in Canada (Spencer 1969). 
I examined the following material from Alberta: 
CANADA. Alberta : 2 46 Edmonton, Rainbow Valley, 14.vi.1968; 


3 66 Edmonton, White Mud Creek Park, 10.vi.1968. 
Cerodontha (Dtaygomyza) ultima Spencer 


Cerodontha (Dtzygomyza) ultima Spencer 1969 : 125. 

Diagnostic characters.-The members of fe species are distinctive 
in having enlarged third antennal article and all femora distally 
yellow. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Larvae mine the leaves of family Cyperaceae, Seirpus or 
Carex sp. (Spencer 1969). 

Geographical dtstrtbutton.-The members of this species are known 
from Ontario, Canada. I examined the following material from Alberta: 

CANADA. Alberta : 2 dd\ Edmonton, White Mud Creek Park, 8.vi.1967 


and 11.v.1969; 1 d Glynde, 30.iv.1946, E. H. Strickland. 
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Subgenus Poemyza Hendel 


Dtzygomyza (Poemya) Hendel 1931 : 35. 
Rayconca, (roenycd) iti ck e952 «: 891,.11.959—: 379. 
Cerodontha (Poemyza), Nowakowski 1962 : 102, 1967 : 645. 


This subgenus is represented in Alberta by five species. 
Cerodontha (Poemyza) calamagrostidts Nowakowski 


Cerodontha (Poemyza) calamagrostidts Nowakowski 1967 : 648. 

Compartson and diagnostte charaeters.-The members of this species 
can only be reliably separated from those of C. (Poemyza) musctna 
(Meigen) by examination of the characters of male genitalia. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 

Biology.-Larvae mine the leaves of Calamagrostis spp., family 
Gramineae, in Europe. 

Geographical distrtbutton.-The members of this species are 
known from Europe, and Alberta in Canada. [I examined the following 
material from Alberta: 


CANADA. Alberta : 1 6 Edmonton, White Mud Creek Park, 23.vi.1966. 
Cerodontha (Poemyza) tnetsa (Meigen) 
Agromyza tnetsa Meigen 1830 : 182. 


Dizygomyza (Poemyza) tnetsa (Meigen), Hendel 1931 : 38. 


Phytobta (Poemyza) tncisa (Meigen), Frick 1959 : 381. 
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Cerodontha (Poemyza) inetsa (Meigen), Nowakowski 1967 : 651. 

Compartson and diagnostte characters. -The members of this species 
differ from those of C, (Poemyza) tnconspteua (Malloch) in having 
slightly higher lunule and only fore-femora distally yellow. The 
distiphallus is long and narrow with apical bulb. Spencer (1969) 
illustrated the aedeagus. 

Bitology.-Larvae mine the leaves of plants belonging to various 
genera in the family Gramineae. The known genera from Canada are 
Agropyron, Phalaris, Phleum and Zizanta. Several larvae mine and 
pupate together inside the leaf. 

Geographteal distrtbutton.-The members of this species are 
Holarctic in distribution, being known from Europe, Asia, United 
States and Canada. I examined the following material from Alberta: 

CANADA. Alberta : 1 3, a 2 Edmonton, 114 Street, 76 Avenue, 
from leaf mines on Agropyron repens (L.) Beauv., coll. 21.vii.1966, 
emerged 19-24,11.1967; 1 3° Edmonton, River Bed near University of 
Alberta Campus, from leaf mines on grass, coll. 26.vi.1966, emerged 
evidadl wb OOO.) 2 3, 2 99 same locality, from leaf mines on grass, 
coll, 22.yi.1966, emerged 4.vi1.19638: 1 é Edmonton, University of 
Alberta Campus, from leaf mines on Phalarts arundinacea L., coll. 
Paeix L966, emergedcl 5. 1.1967 %t.3 99 same locality .andshost, cass, 
LO el OG,.ceneroed Ii gi4a.1967 35 1 Q same locality sandsnost, coll; 
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Cerodontha (Poemyza) tneonspteua (Malloch) 


Agromyza tneonsptcua Malloch 191l3a : 310. 
Phytobta (Poemyza) tneonspteua (Malloch), Frick 1959 : 381. 
Cerodontha (Poemyza) ineconspteua (Malloch), Spencer 1969 : 129. 
Diagnostic characters.-The members of this species are distinctive 
in having all femora yellow on distal tips, both sections of Mou, 
almost equal and dark frons and orbits. Spencer (1969) illustrated 
the distinctive aedeagus. The distal tips of distiphallus are 
slightly dilated at apex. 
Btology.-Larvae mine the leaves of Agropyron, family Gramineae. 
Geographical dtstrtbutton.-The members of this species are 
known from United States and Canada. I examined the following material 
from eee 
CANADA, Alberta : 2 66, 3 99 Banff, 28.vi.1966; 2 Hes 99 
Bra emoLen m0. vi LoOOOs 3 53, 6 99 Edmonton, White Mud Creek Park, 
6-29 .V i. L966} el S same Ogata bog vil. LoO0s =! 66 same locality, 
viii.1968 and 31.v.1969; 2 G04 2 99 same locality, 10-18.vi.1968, 
coll. G. C. D. Griffiths; 1 6, 3 99 Elk Island Park, 31.vii.1966; 
1 3 same WOCa Lt ty sae2. Vda. LOO fn 50\, 2 29. George Lake near Busby, 
De tee O10 Sue Q same (OGAUG yi. Vid OO Soe Q same locality, 
7.vi.1968, coll. G. C. D. Griffiths; 3 6d, 4 99 Jasper, 16-19.vi.1966; 
A 


1S St. Albert, 14.vi.1966; 2 6S same locality, 18.vi.1967; 1 0, 


4 29 Veoreville, 22.71.9685 2 29 Vermidion, 22:vi.,19638< 
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Cerodontha (Poemyza) lateralis (Macquart) 


Agromyza lateralis Macquart 1835 : 609 
Dizygomyza (Poemyza) lateralts (Macquart), Hendel 1931 : 40 
Pnyropig "foemyed, teverdite (Macquart), Frick 1953 27/0; 1959 7°361- 
Cerodontha (Dtzygomyza) lateralis (Macquart), Nowakowski 1967 : 650. 
Cerodontha (Poemyza) lateralis (Macquart), Spencer 1969 : 131. 
Dtagnostte characters.-The members of this species are distinctive 
in having yellowish frons, orbits and notopleural areas. All femora 
are also yellow on distal tips. 
Btology.-Larvae mine the leaves of various Gramineae. Known 
host genera are Agropyron, Avena, Elymus, Hordeum, Tritteum and Zea. 
Geographteal dtstrtbutton.-The members of this species are 
Holarctic in distribution, being known from United States, Europe, 
Japan, Canada and Alaska. I examined the following material from 
Alberta: 

CANADA. Alberta : 1 0¢ Edmonton, White Mud Creek Park, 23.v.1967; 
ni Q Edmonton, 114 Street, 76 Avenue, from leaf mine on eee 


GQeervvum Le, Coll.-13.viii.1966, emerged 23.vii1.1966. 
Cerodontha (Poemyza) musetna (Meigen) 


Agromyza musetna Meigen 1830 : 177 
Diaygomyza (Poemyza) musectna (Meigen), Hendel 1931 : 44. 
Phytobta (Poemyza) museina (Meigen), Frick 1959 : 382. 


Cerodontha (Poemyza) muscina (Meigen), Nowakowski 1967 : 649. 
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Comparison and diagnostte characters.- The members of this species 
differ from those of a closely related species, C. (Poemyza) 
calamagrostidts Nowakowski, only in having short and twisted disti- 
phallus. Spencer (1969) illustrated the distinctive aedeagus. 

Btology.-Larvae mine leaves of many Gramineae. Known host genera 
in North America. are Agropyron, Ehrharta and Hordeum. 

Geographtcal distrtbutton.-The members of this species are known 
from Europe, United States and Canada. I examined the following 
material from Alberta: 

CANADA, Alberta : 1 2 Edmonton, Parliament Hill, 19.vi.196/7; 

4 ) Edmonton,.Rainbow Valley, 14.vi.1968; 4 99 Edmonton, White Mud 
Creek Park, 6-23.vi.1966; 1 6, 1 g same locality, 16.vii.1966; 

us Q same LOGS hey abo. Wid Pel O OG. IAL 3 same locality, from leaf mine 
Onpekecs coll /,vii1.l966, emerced 5.411, 1967; 1 3, 3 99 same 
Locality, 28.vi.1967; 1 3 same LPoeality.) 6.Vi..907," 1 & same locality. 
hee JOG mCollewG.1G. D0. Grifiirtns, 2 60° Elk Island Parke baw id. 960. 
i Q same toca Wty. Savi IOs) b 2 George Lake near Busby, 7.vi.1968, 
CO Gon ree eit od Cis tL 2 Red Deer, 28.vi.1966; 1 3 Véereville, 


22a Viee LOG. 
Subgenus Jeteromyza Hendel 


Dizygomyza (Ieteromyza) Wendel 1931 : 51. 
Prycovids( ieveromsza), Frick 1952): 9392, 1959..:)3385. 
Cerodontha (Ieteromyza), Nowakowski 1962 : 102, 1967 : 654. 


This subgenus is represented in Alberta by only two species 
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discussed below. 


Cerodontha (Ieteromyza) capitata (Zetterstedt) 


Agromyza capttata Zetterstedt 1848 : 2750. 

Diaygomyza (Ieteromyza) capttata (Zetterstedt), Hendel 1931 : 52. 
Phytobta (Ieteromyza) capttata (Zetterstedt), Frick 1959 : 386. 
Cerodontha (Ieteromyza) capttata (Zetterstedt), Nowakowski 1967 : 654. 

Diagnostte characters.- The members of this species are distinctive 
in having larger size, wing length 2.5-3.5 mm and black palps. Spencer 
(1969) illustrated the distinctive aedeagus. 

Btology.-Larvae feed inside the stems of Juncus spp., family 
Juncaceae (Spencer 1969). 

Geographteal distribution. -The members of this species are known 
from Europe, United States, Alaska and Canada. Known Alberta 
localities are: 

CANADA. Alberta : Banff, Jasper, Mount Eisenhower, near Banff, 


Nordegg (Spencer 1969). 


Cerodontha (Ieteromyza) longtpennis (Loew) 


Agromyza longipennis Loew 1869 : 48; Shewell 1953 : 466. 

Phytobta (Ieteromyza) longipennts (Loew), Frick 1959 : 386. 

Cerodontha (Ieteromya) longtpennits (Loew), Spencer 1969 : 140. 
Diagnostte characters.-The members of this species are distinctive 


in having yellow palpi, yellow femora distally and bare eyes. Spencer 
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(1969) illustrated the distinctive aedeagus. 

Btology.-Larvae mine the leaves of Juncus spp., family 
Juncaceae in United States. 

Geographical distrtbutton.-The members of this species are 
known from United States and Canada. The Alberta locality is: 


CANADA. Alberta : Lethbridge (Spencer 1969). 


Subgenus Cerodontha Rondani 


Cerodontha Rondani 1861 : 10. 
Cerodontha (Cerodontha), Nowakowski 1962 : 100; 1967 : 656. 

This subgenus is represented in Alberta by two species, dorsalts 
(Loew) and occidentalis Sehgal. Sehgal (1968) and Spencer (1969) 


discussed the male genitalia differences between these two species. 


Cerodontha (Cerodontha) dorsalts (Loew) 


Odontocera dorsalts Loew 1863 : 54. 

Cerodontha dorsalts (Loew), Melander 1913 : 249; Frick 1959 : 396. 

Cerodontha (Cerodontha) dorsalts (Loew), Spencer 1969 : 143. 
Compartson and diagnostte characters.-The main distinguishing 

characters of the members of this species are scutellum and adjoining 

mesonotum with variable yellow spot and slightly smaller size. The 

aedeagus (Fig. 18c, Sehgal 1968) is two-third, the size of that of 

a closely related species ocetdentalts Sehgal, and have distinctly 


elongated apical bulbs. 
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Biology.-Larvae mine the leaf sheathsof grasses (Gramineae). 

Geographtcal distrtbutton.-The members of this species are 
ehote from Mongolia, South America, United States and Canada. 
Material examined is as follows: 

CANADAR EAL Derta tail 3 Banff, Bete. L960 2 do Blairmore, 
Ceise. LOO 2a. 6’ Crowsnest, Sys errors wk 2 Medicine Hat, 16.v72.1923, 
coll. F. S. Carr. British Columbia : 1 Oo Chilliwack, 14.x.1938, 
Cov Lk. glacops é\Crowsnest, 26.11.1926, coll. A. A, Dennys; 
i Gene ake. 22. Vitelo2om coll. Js) Me Dunnouch: Manitoba: 

1 6 Aweme, 27.viii.1917, coll. N. Criddle. 
UNITED STATES. Indiana : 1 3d‘ Lafayette, daterie COIL ad. 


Aldvichs 
Cerodontha (Cerodontha) ocetdentalts Sehgal 


Cerodontha (Cerodontha) occidentalis Sehgal 1968 : 64; Spencer 1969 : 

144, 

Compartson and diagnostic characters.-The members of this species 
can be reliably separated from those of a similar species, dorsalis 
(Loew), only by examination of the characters of male genitalia. 

The aedeagus (Fig. 18a Sehgal 1968) is about one and a half times as 
long as in dorsalts (Loew). The apical bulbs on distiphallus are 
relatively short. 

Three males collected from Banff, Alberta on June 28, 1966, 
are only tentatively referred here, as these most likely represent 


a further species. They are not separable externally from those of 
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oeetdentalts, but the aedeagus (Fig. 40) shows conspicuous differences 

in the shape of mesophallus. Since these specimens are collected 

from the same locality as for oectdentalis, I prefer not to treat 

them as distinct species, until the range of variation in the 

aedeagus is more clearly defined for occidentalis. 
Blology.-Larvae probably mine the leaves of Gramineae. 
Geographical distrtbutton,-The members of this species are 

known from United States, Alaska and Canada. Known Alberta localities 


(Sehgal 1968) are as below: 


CANADA. Alberta : Canmore near Banff; Blairmore. (Sehgal 1968). 
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Genus Calycomyza Hendel 


Dizygomyza (Calycomyza) Hendel 1931 : 65. 
Pay cobtom Calyeomad)\ wricks1952°: 394, 1956: °284,.1959 < 387. 
Calycomyza Hendel, Nowakowski 1962 : 97; Spencer 1969 : 144. 

The main distinguishing characters of this genus are subcosta 
joined to costa independent of Ry3 costa extended to apex of vein M493 


vein M49 near wing tip; crossvein m-m present, halteres with knob 
white or yellow; scutellum dark and concolorous with mesonotum; 

lunule and antennae normal; orbital setulae erect or reclinate; 

orbits in same plane as frons; frons yellow; notopleural areas 

yellow; presutural dorsocentral absent and mid-tibia sometimes 

with lateral bristle. 

The members of this genus are difficult to separate, because 
of variations in colour characters. Recent studies by Spencer (1969) 
have indicated constant differences in male genitalia. 

This genus is so far represented in Alberta by two species, 
menthae Spencer and sonent Spencer. I am aware of two further species: 
one minesthe leaves of Solidago and the other of Artemtsia. These 
probably represent soltdagints (Kaltenbach) and artemtstae (Kaltenbach) 
respectively, but this would need confirmation by examination of 


male genitalia. 
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Key to Alberta species of the genus Calycomyza Hendel. 
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- Orbits paler at least in lower 
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Calycomyza menthae Spencer 


Calycomyza menthae Spencer 1969 : 152. 


Compartson and diagnostte characters.-The members of this species 


resemble closely those of althaeae Spencer and cynoglosst Frick and 
can be reliably separated only by examination of characters of male 
genitalia. Spencer (1969) illustrated the distinctive aedeagus. 
The colour of squamal fringe is from pale to dark brown. 

Btology.-Larvae make brownish blotch mines on the leaves of 
Mentha and Monarda, family Labiatae,. 

Geographical dtstrtbutton.-The members of this species are 
known from Ontario and Alberta. I examined the following material 
from Alberta: 

CANADA, Alberta : 1 3, i 2 Edmonton, Fort Road, from leaf 
mines on Mentha arvensts L., coll. 9.viii.1969, emerged 22-25.viii. 


1969; 1 6 Edmonton, Mayfair Park, 17.v.1969. 
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Calyeomyza soneht Spencer 


Calycomjza soneht Spencer 1969 : 155. 

Diagnostie characters.-The members of this species are distinctive 
in having shining black orbits and pale squamal fringe. Spencer (1969) 
illustrated the distinctive aedeagus. 

Btology.-Larvae mine the leaves of Sonchus and Taraxacum, 
family Compositae. 

Geographtcal dtstributton.-The members of this species are 
known from Alberta and Manitoba in Canada. Known Alberta localities 
are as below: 


CANADA. Alberta : Edmonton, University of Alberta Campus, 


Red Deer. 
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Genus Amauromyza Hendel 


Diazygomyza (Amauromyza), Hendel 1931 : 59. 

anon, gu maunomica) Bedek e952) 31393, 195% : 377. 
Amauromy2a Hendel, Nowakowski 1962 : 97. 

Dizygomyza (Cephalomyza) Hendel: Spencer 1969 : 157. 

The main distinguishing characters of the members of this genus 
are subcosta joined to costa independent of Ry3 costa extended to 
apex of vein M453 orbital setulae reclinate; mesonotum and scutellum 
black; halteres with knob black or partially paler or whitish, if 
yellow, aedeagus with numerous spinules on distiphallus. 

This genus is represented in Alberta by two new species, rtparta 


and shepherdiae, described below, Three species known from eastern 


Canada (Spencer 1969) have not been discovered from the west. 


Key to Alberta species of the genus Amauromyza Hendel. 


1s Two lower orbital bristles; gena 
approximately one-third eye height; 
aedeagus as in Figures 43, 44.......shepherdiae n. sp. p.94 
-Three lower Saal bristles; gena 
approximately one-fourth eye height; 
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Amauromyza riparia new species 


Compartson and dtagnostic characters.-The members of this species 
differ from those of a similar species subinfwnata (Malloch) in having 
smaller size and distinct male genitalia. They may be included in 
Spencer's (1969) key to Canadian species of the genus Amauromyza 
Hendel as shown below at the beginning of the description of 
shepherdtae n. sp. 

Desertption,.-Head. Frons approximately twice width of eye at 
level of front ocellus, not projected in front of eye margin in 
profile. Three strong Ort directed inwards and upwards, two Ors 
directed upwards; orbital setulae few, approximately 8, reclinate, 
Eyes oval, 1.1 times higher than their length. Gena approximately 
one-fourth eye height. Vibrissa normal. Third antennal article 
rounded at tip; arista short, thickened at base. 

Mesonotum. Three strong de; acr in about 5 irregular rows. 

Wings @ Length) lady tos oy ain Jo costa extended to apex of 
vein M493 costalmsegmentss2—49 invthe jratiao, of 1.0 ; 0.3 2 0.2; 


crossvein m-m present; last section of M approximately twice 


34+4 
length of penultimate. 

Male genitalia. Hypandrium without apodeme, postgonites 
elongate; aedeagus and ejaculatory apodeme as illustrated (Figs. 41,42). 
Ejaculatory bulb large. 


Colour. Frons, gena and face dark brown; orbits and ocellar 


triangle weakly shining black. Mesonotum, scutellum and pleura mat 
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black, squamae grey, fringe black; halteres with stalk black, and 
knob distinctly whitish or paler. 
Dertvation of the spectfie name.-The members of this species 
are named riparia as the type specimens were caught along the river 
bank in Edmonton. 
Geographtcal dtstrtbutton.-The members of this species are 
known only from the type locality: 
CANADA. Alberta : Holotype 3 Edmonton, River Bed near University 
of Alberta Campus, 18.v.1969; Paratypes 4 66 same locality, 
16-244), 1969° "1 6 Edmonton, White Mud Creek Park, along river bed, 


See MONE 
Amauromyza shepherdtae new species 


Compartsons.-The members of this species differ from those of 
rtparta n. sp. in having only two lower orbital bristles and distinct 
male genitalia. This species and riparia n. sp. are distinguished 
in Spencer's (1969) key to Canadian species of the genus Amauromyza 
Hendel, by extending his key as shown below: 

Zi Halteres entirely black; larger specimens, 

wing length 2.2) tos si2nin ss wou Ginins wun QouorTioal vee (Nad Lach) 
= Halteres with stalk black, knob whitish 

Or-vellowishecteys smaller specamens. «tuple sie seins « ela ecerseete 3 
36 Three lower orbital bristles..... Be Sexeen SA Gi. dpsechare shay 4 
- -Two lower orbital bristles; larvae 


leaf miner on Shepherdta. . MAL « sks ss shepherdiae n. sp. 
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' Desertptton.-Head. Frons almost equal to width of eye at level 


of front ocellus, not projected in front of eye margin in profile. 


Two strong Ors directed upwards, two Ort directed inwards and upwards; 


orbital setulae few, approximately 9-10 reclinate hairs. Eyes oval, 
approximately 1.1 times higher than their length. Gena deep, 
approximately one-third eye height. Vibrissa normal. Third antennal 
article rounded at tip, arista conspicuously thickened at base, bare. 

Mesonotum. Three strong de; acr in 5-6 irregular rows. 

Wing. Length.in male 1.5 mm; costa extended to apex of vein: 
M493 eostal séements 2-4 in the ratio of 1.0 : 0.3 : 0.3; crossvein 
m-m present; last section of Moy, approximately twice penultimate. 

Male genitalia. Hypandrium without distinct apodeme; post- 
gonites elongate; aedeagus as illustrated (Figs. 43,44); ejaculatory 
apodeme (Fig. 45) with eee bulb. 

Colour. Frons. gena and face dark brown; orbits and ocellar 
triangle weakly shining black; mesonotum, scutellum and pleura mat 
black, weakly shining; antennae black; squamae grey, fringe dark 
brown; legs black; haltere with stalk black, knob whitish. 

Dertvation of the spectfie name.-The members of this species 
are named after the generic name of their food plant Shepherdtia. 


Blology.-Larvae make blotch mines (Fig. 46) on the leaves of 
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Shepherdta canadensis (L.) Nutt., family Elaeagnaceae. Pupation 
occurs outside the mine. 

Geographical ee eee members of this species are 
known from the type locality: 

CANADA. Alberta : Holotype § Edmonton, University of Alberta 
Campus, from leaf mines on Shepherdta canadensts (L.) Nutt., coll. 


5.vii.1968, emerged 25.v.1969. Numerous leaf mines, same data. 
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Figs. 41 - 42. Amauromyza Ytparta. 41. aedeagus, lateral view. 

42. ejaculatory apodeme. Figs. 43 - 46. A. shepherdiae. 43. aedeagus, 
lateral view. 44. distiphallus, ventral view. 45. ejaculatory apodeme. 
46. leaf mine on Shepherdia canadensis (L.) Nutt. Figs. 47 - 50. 
Ltrtomyza baleanicotdes. 47. aedeagus, lateral view. 48. aedeagus, 
ventral view. 49. ejaculatory apodeme. 50. surstylus. 





98 


Genus Nemortmyza Frey 


Nemorimyza Frey 1946 : 42, 

Nemorimyza Frey was erected as a monotypic subgenus of a large 
genus Dizygomyza Hendel sensu lato, Frick (1952) synonymized 
Diazygomyza Hendel with Phytobia Lioy sensu lato. Later (1953, 1959) 
he treated Nemortmyza Frey as a subgenus of Phytobta Lioy. Nowakowski 
(1962) in view of differences in the structure of male genitalia and 
larval biology restricted Phytobia Lioy to cambium miners and raised 


Nemorimyza Frey to full generic rank. 
Nemortmyza postteata (Meigen) 


Agromyza postticata usiagh HOS0Me W/Z P reste lo 244250. 

Diazygomyza (Dendromyza) postitcata (Meigen); Hendel 1931 : 30. 

Diaygomyza (Nemortmyza) postitcata (Meigen); Frey 1946 : 42. 

_ Phytobia (Phytobta) posticata (Meigen); Frick 1952 : 390. 

Phycovia (Nemorimyjsza) postreata (Meigen); Frick 1953 : 69, 1959 %: 37/7. 

Nemorimy 2a posticata (Meigen) ; Nowakowski 1962 : 97; Spencer 1969 : 161. 
Dtagnostte characters,-The members of this species are large 

shining black flies, wing length approximately 3.0 mm. Other diagnostic 

characters are: orbits in the same plane as frons; mesonotum shining 

black; dorsocentrals 3+0; acrostichals approximately in six rows; 

prescutellars present and squamal fringe pale whitish. Sasakawa 

(1961) and Spencer (1969) illustrated the aedeagus characteristic of 


this species. 
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Biology.-The larvae make blotch mines on the leaves of Solidago 
spp. in Alberta. The larvae are also known to mine the leaves of Aster 
spp. in United States (Frick 1959). Frost (1924) and Sasakawa (1961) 
illustrated the leaf mine characteristic of this species. The leaf 
mine is characteristic in having concentric feeding marks. Pupation 
occurs outside the mine. 

Geographical distributton.-The members of this species are 
Holarctic in distribution and are known from Japan (Sasakawa 1961), 
Europe (Hendel 1931), United States and Canada (Frick 1959, Spencer 
1969). I examined the following material from Alberta: 

CANADA. Alberta : 1 2 Edmonton, River-bed, near University of 
Alberta Campus, from leaf mines on Soltdago sp., coll. 26.vii.1966, 
emerged 20,viii.1966; 1 Q same tocalityvandPhost, coll. Vhorviel969, 
emerged 8.vii.1969; numerous leaf mines around Edmonton; 1 9 Jasper, 
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Genus Lirtomyza Mik 


Lirtomyza Mik 1894 : 289. 

The main distinguishing characters of the genus Lirtomyza Mik 
are: subcosta fold-like distally, joined to costa independent of 
Ry3 orbital setulae erect or reclinate; costa extended to vein My 493 
vein Mya nearest wing tip; scutellum yellow at least centrally; 
orbits largely in plane of frons; frons usually yellow; crossvein 
m-m normally present, but absent in L. singula Spencer; aedeagus 
variable in shape, without sclerotized paired tubules as in the 
genus Lemurtmyza Spencer. 

The genus is represented in Alberta by 27 species. The species 
in this genus are extremely difficult to separate from external 
characteristics alone. The characters of male genitalia are 
necessary for confirmation of the specific identity of most of the 
species. Many species very similar in external adult characteristics 
often belong to very different groups when their male genitalia are 
studied; e.g., L. taraxact Hering, L. veluta Spencer and LZ. lathyrt 
new species are extremely similar in external characters; but the 
structure of their male genitalia suggests that they belong to 
entirely different groups. 

Six new species described in this treatment are: JL, balcanicotdes, 
L, bifurcata, L. lathyrt, L. senectontvora, L. stnuata and L, sylvatica. 
Necessary amendments to include these species in Spencer's (1969) key 


to Canadian species of the genus Lirtomyza Mik are given. 
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Key to Alberta species of the genus Lirtomyga Mik. 
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= Mesonotum black grey; acer in two rows; 

femora with some yellow spots on 

Hehe dea ee oe ee Seren cee ve ee’ eee teacheie: Socialis Spencer p.l2/ 
Oi. Orbits mostly yellow; aedeagus with | 

ejaculatory duct conspicuously swollen 

between basiphallus; distiphallus 

ivenelyVselerortzeds ce. ts. ee ss septentrtonalits Sehgal p.122 
- Orbits slightly darkened; aedeagus 

with ejaculatory duct not so swollen, 

distiphallus darkly sclerotized....cordillerana Sehgal p.110 
O(4), Third "antenna | tarticle*with 

Comey ec rote nym LON PMD DESCCRCE cc nit ss es s citielsic’s se se els erele delet ere 10 
- Third antennal article with normal 

So CCG Cremer teters ote ete teteter erates ssc. eos) se) se, ce oleeie’ sisjecve's s eeeaete toler: 2s 
POCO). vreten black and vii on margin of 

Black=and yellow areas on*vertex....... stnuata n. sp. p.124 
- Dremandeoe PDO Leon yellow tareass so. 6 Oeics ors ook cee ceeenees 11 


11(10). Surstyli long and narrow; larva 


Ved tminer on Acntl leases ore. Be oaks millefolit Hering p.11/ 
2 Surseylmeshorter and sproader es fsnsi.. ptlosa Spencer p. 120 
IAG Se Squats Mr rine palety el LOW sees «6 clei eve's et lima (Melander) p.11/ 
- SUC eee Ie Cm DL OUmNeO ty FOU CK oes eaiele stele sree Sacre sie eleeletel st eters 13 
1S GL2) 2 Mesone. cum sbi itairieb ys siidtmane ) DLaACKs 5%. «<.cscchererene eset siateneiat ets 14 
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vte and vtt on yellow areas on 

vertex, separated by narrow dark 
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vte on dark and vtt on margin of 

dark and yellow areas; aedeagus as 

iiisinated (Mies, 55,96)ijeis).eupatorit, (Kaltenbach) p.111 
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Distiphallus with two circular lobes 
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Distiphallus as illustrated 
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Aedeagus with distiphallus oval, 


disc shaped in ventral rps Abd aca our Ra {eickvespencer mp. 113 
Medegeus. asvineFigswe4/ p 4800. a: . wbaleangeotdes ‘n vespep. 104 
OneeORs and twoetotenresnOr7s.. 1). an. ee: REN Sass wintgte a Je ets sss 24 
PWOmO Maman. CWO OPT... «ss ss « Wate s ee sieiaie poke steers Shee 25 
Last section of Moi, approximately 


two times the penultimate; larva 
leaf miner on Smilactina..... ioe. e eet Laetngemspencerep. 2/ 
Last section of My 1, two and a half 


to three times the penultimate; aedeagus 


with long undulating process 


distally eer. ot es Rec Bere ake wre set undulata Spencer p31 
Mesonotums black Snot corey... ponteh. os wietarancct mierinesp ni 30 
MESOMOCUMEME YN Riele viele cies o's « aio ete ee ates MnaEML es Site aa wae 26 


Frons slightly projected in front 
Ob Cy eenIceinpine plot ile tes. . wees vous. veluta Spencer p.131 
Frons not projected in front of eye 


manein aneprosileyenwres.cn. Os5 so We et. BO lathynimneesp, p-115 


Lirtomyza baleantcotdes new species 
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Compartsons,-A member of this species resembles that of LZ. frtckt 


Spencer in external characteristics and can be reliably separated 


only by examination of male genitalia. The aedeagus (Figs. 47, 48) 


characteristic of this species is of same general type as that of 


the Palaearctic species Z. baleantca (Strobl) as figured by Spencer 
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(19G6c)'s "but is=quite distinctive. “*Besides, ‘the adult differs in 
having cross-vein m-m present. This species may be included in 
Spencer's (1969) key to Canadian species of the genus Lirtomyza 


Mik by amending and extending couplet 39 as below: 


Sie) acer in two COTA ae, GeOR and antennse yaldous Wty, 
= PermieUNPeCmtON OUT LOWS TC yas Mee ss occs ccs esses ee cle 5aeG0 
39a. Aedeagus as illustrated (Spencer 1969).....frickt Spencer 
- Aedeagus as in figures 47, 48........balecanicoides n. sp. 


Desertptiton.-Head. Frons approximately one and a half times 
width of eye at level of front ocellus, projected in front of eye 
margin in profile; eyes oval, 1.25 times higher than their length; 
gena little less than one-third of eye height midway between vibrissal 
and posterior margins; ocellar triangle small; lunule high; two 
strong Ors directed upwards; two Ort, lower one directed inwards, 
upper one directed upwards; orbital setulae few, 3-4, reclinate; 
third antennal article rounded at tip, with normal pubescence; 
arista pubescent. 

Mesonotum. Dorsocentrals 3+13; acer in two rows. 

Wing. Length in male approximately 1.5 mm; costa extended to 


vein M costal, seements 2-4"in the ratio of Le: 022758. 0. 3. 


1+2? 


344 approximately two and 


crossvein m-m present; last segment of M 
a half times the ECANARS een 

Male genitalia (Figs. 47-50). UHypandrium U-shaped with slender 
side arms; pregonites broad; postgonites elongated; surstylus (Fig. 50) 


with characteristic spine placed anteriorly and a small spine dorsally 
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on epandrium; aedeagal apodeme darkly sclerotized; phallophore small; 
basiphallus with swollen ejaculatory duct; distiphallus as illustrated 
with two characteristic processes at distal end; ejaculatory apodeme 
(Fig. 49) broad, with darkly sclerotized stem, bulb small, sclerotized 
along lower margin. 

Colour. Frons, orbits, lunule, gena and antennae yellow; vte 
and vtt on yellow areas; mesonotum mat greyish black; humeral area 
yellow, with a dark spot anteriorly; notopleural area yellow; scutellum 
yellow, with dark areas at its basal corners; mesopleuron yellow with 
slight dark area anteroventrally; pteropleuron yellow; sternopleuron 
black, with a narrow yellow band dorsally; femora essentially yellow; 
tibiae and tarsi brown; squamal fringe dark brown, halteres yellow. 

Dertvatton of the spectfie name.-The name baleanicoides is given 
in view of the fact that this species belong to the same group as 
heatoaleantea (Strobl). 

Geographical distrtbutton.-A male of this species is known only 
from type locality: 

CANADA. Alberta : Holotype Sst. Albert, near Edmonton, 


LO eV LeLoOIne 


Lirtomyza bapttstae (Frost) 


Agromyza bapttsiae Frost 1931 : 275. 
Himiomsd .baptrstaem(Erost)i, dErickel952: 22402 50195958402; 
Spencernel969e: 169. 


Compartsons and dtagnostte characters.-The members of this species 
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are small black flies, approximately 1.7 mm in wing length. The 
adults resemble closely those of L. quadrisetosa (Malloch) in 
ro lcee but differ in having only four orbital bristles, 
The adults differ from those of another similar species L. ebont 
Spencer in having all three antennal articles black. Spencer (1969) 
illustrated the distinctive aedeagus. 

Btology.-The larvae form linear blotch mines on leaves of 
- Baptista tinetoria (L.), family Leguminosae, in Pennsylvania, U. S. A. 
(Frick 1959). The larvae probably have some other food plant in 
Alberta. 

Geographteal dtstrtbution.-The members of this species are 
known from Pennsylvania, U. S. A. (Frick 1959) and Canada (Spencer 
1969). I examined the following material from Alberta: 


CANADA. Alberta : 4 éS and 5 99 Cypress Hills, near Elkwater 


Peakew. 24.71.1966, 


Lirtomyza btfurcata new species 


Compartsons.-A member of this species resembles closely that of 
L. kentt Spencer in external characteristics and can be separated 
reliably only by the examination of male genitalia. It differs from 
those of similar species LZ. nordtca Spencer and L, senectontvora 
new species in having two rows of acrostichals and distinct.male 
genitalia. L. btfurcata is included in Spencer's (1969) key to the 
Canadian species of the genus Lirtomyza Mix as shown at the beginning 
of the description of LZ. senectonivora new species described later 


in this treatment. 
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Desertptton, -Head (Fig. 51). Frons wide, approximately two 
times width of eye at level of front ocellus, slightly projected 
in front of eye margin in profile; eyes oval, approximately 1.3 
times higher than their length; gena approximately one-fifth of 
eye height midway between vibrissal and posterior margins; ocellar 
triangle small, lunule almost semicircular above; two strong Ors 
directed upwards, one Ort directed inwards; orbital setulae 3, 
reclinate; antennal bases approximate; third antennal article 
rounded at tip, with normal pubescence; arista long and pubescent. 

Mesonotum. Dorsocentrals 3+13; acr in two rows. 

Wing. Length in male 1.25 mm; costa extended to vein Mi 493 
costal seoments 2-4 in the ratio of 1 : 0.4 : 0.24; wing tip at 


last segment of M approximately three times penultimate, 


TEE : Sua 
Male genitalia (Figs. 52-54). Hypandrium U-shaped with slender 
side arms. pregonites small; postgonites elongated; surstylus small, 
with a short spine anteriorly and a cone-like projection dorsally 
on epandrium; aedeagal apodeme lightly sclerotized; phallophore 
small; basiphallus with a thick swollen ejaculatory duct; hypophallus 
small narrow process; distiphallus with two divergent tubules distally 
and small filamentous hair ventrally; ejaculatory apodeme broad, bulb 
small and sclerotized along the lower margin. 
Colour. Frons, orbits, lunule, gena and antennae yellow; ocellar 
triangle black; vte and vtt on dark areas; mesonotum greyish black; 
humeral area yellow, with dark spot anteriorly; notopleural area 


yellow; scutellum yellow with lateral dark areas, mesopleuron yellow 


with small dark area anteroventrally; sternopleuron dark, with a 
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narrow yellow band along upper margin; femora yellow, slightly 
brownish at base; tibiae and tarsi brownish; squamal fringe brown, 
squamae yellow; halteres Paiien: 

Derivation of the spectfie rome. -The name btfurcata is given 
in view of two divergent tubular processes on the distiphallus. 

Geographical dtstribution.-A member of this species is known 
only from the type locality: 

CANADA, Alberta : Holotype 3 Edmonton, White Mud Creek Park, 


ZIG too. 
Lirtomyza conspteua Sehgal 


Lirtomyza conspteua Sehgal 1968 : 66. 

Diagnostic characters.-The members of this species are large 
flies, wing length 2.8-3.5 mm, with characteristic prescutellar 
yellow, yellow third antennal segment, scutellum slightly darkened 
at basal corners and distinct male genitalia. Sehgal (1968) 
illustrated the head, wing and male genitalia characteristic of 
this species. 

Geographical distributton.-The members of this species are 
known from various localities in Alberta, Manitoba, Ontario and 
Saskatchewan in Canada (Sehgal 1968). I examined the following 
further material from Alberta: 


CANADA. Alberta : 2 60 and 3 99 Vegreville, 22.vi.1968. 
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Lirtomyza cordillerana Sehgal 


Lirtomyza cordillerana Sehgal 1968 : 69. 

Compartson and diagnostte characters.-The members of this species 
resemble closely those of L. septentrionalts Sehgal in epee 
morphology and can be reliably separated only by the examination of 
the characters of the male genitalia. The colour of third antennal 
article is variable from complete yellow to slightly darkened at 
the base of arista; the orbits are usually darkened. Sehgal (1968) 
illustrated the head, wing and the distinctive aedeagus. Spencer 
(1969) also figured the aedeagus. 

Btology.-Larvae mine the leaves of Deschampsta caespttosa (L.) 
Beauv., family Gramineae. 

eriincea! dtstritbutton.-The members of this species are 
known from various localities in the Rockies in Alberta, Canada 
(Sehgal 1968). I examined the following further material from 
Alberta: 

CANADA. Alberta : 1 3 Banff, from leaf mine on grass, 
Wo? sl Ka OO 3 & Bileirmoes ese Oy Vii O63 aL d' Jasper, from leaf 
mines on Deschampsta caespttosa (L.) Beauv., family Gramineae; 1 


5 same UGCaAlLlCy. at wit x LOO. 
Lirtomyza ebont Spencer 


Lirtomyza ebont Spencer 1969 : 173. 


Compartson and dtagnostie characters.-The members of this species 
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differ from those of the similar species L. bapttstae (Frost) in 
having first and second antennal article yellow and acrostichals 
in two rows. The aedeagus has been illustrated by Spencer (1969). 

Geographteal distribution. -The members of this species are 
known only from Alberta, from the type locality: 


CANADA. Alberta : Blairmore (Spencer 1969). 


Lirtomyza edmontonensts Spencer 


Lirtomyza edmontonensts Spencer 1969 : 174. 

Compartson and diagnostte characters.-The members of this species 
resemble closely those of L. sylvattea new species in external 
morphology and can be reliably separated only by comparison of the 


characters of male genitalia. Spencer (1969) illustrated the aedeagus 


characteristic of ‘this species. 
Geographical distrtbutton,-The members of this species are 


known trom Alberta and British Columbia in Canada. Known Abberta 


locality is as follows: 


CANADA. Alberta : Edmonton, University of Alberta Campus 


(Spencer 1969). 


Ltrtomyza eupatortt (Kaltenbach) 


Agromyza eupatortt Kaltenbach : 1874 : 320. 
Lirtomyza eupatorit (Kaltenbach), Hendel 1920 : 143; Spencer 1969 : 174. 


Compartson and diagnostte characters.-The members of this species 
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are very close to those of L, montana Sehgal in external character- 
istics and are reliably separated only by examination of male 
genitalia. Spencer (1969) figured the distinctive aedeagus of 

this species. The aedeagus of a caught specimen from Alberta is 
dijlustrated in figures 55,56. The distiphallus of this species is 
vVeruyuclose the that of 5. pieteita (Thompson) and L. munda Frick, 
from which it. differs only in minor details. Spencer (1965c) 
illustrated the aedeagus characteristic of L, pictella (Thompson) 


and of LZ. munda Frick. 

Btology.-Larvae mine the leaves of members of the genera Soltdago, 
Heltanthus, Eupatortum, Aster, and Lampsana, faa le Compositae, and 
Galeopsts, family Labiatae, in Europe (Hering 1957). 

Geographical dtstributton.-The members of this species are wide- 
spread in Europe and are known from Canada (Spencer 1969). Frick's 
(1953, 1959) description of 1, eupatorit (Kaltenbach) refers to J. 
munda Frick (Stegmaier 1966, 1968). I examined the following 
material from Alberta: 


CANADA. Alberta : l 3 Edmonton, Aberhart Hospital lawns, 


LOR Viel IO 
Lirtomyza frickt Spencer 


bintomysa te7joli7; yrick 1959 +; 410 (mot Burgess 18/9)" 
Ltirtomyza frickt Spencer 1965c : 35. 

| Compartson and diagnostic characters.-The members of this species 
are very close to those of L. balcantcotdes new species in external 


characteristics, but the male genitalia are very different. Spencer 
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(1965c, 1969) illustrated the distinctive aedeagus of this species. 
Btology.-Larvae mine the leaves of various species of the genera 
Medteago, Meltlotus, Trifolium and Vigna of the family Leguminosae 
(Stegmaier 1968). The flies were also bred from two other genera 
Lathyrus and Victa of the family Leguminosae. The leaf mine is a 
small blotch with a short linear beginning. 
Geographteal distributton.-L. frickt Spencer is a Nearctic species 
whose members are known from Northern United States and Canada 
(Spencer 1969). I examined the following material from Alberta: 
CANADA. Alberta : 1 6 Banff, 28.vi.1966; 1 d'Edmonton, 12.vi.1937, 
SO eo emo Lec wmland so 7L é\ and 1 2 Elk Island Park, from leaf mines 
on Trtfoltum repens L., coll. 31.vii.1966, emerged 14-15.viii.1966; 
2 63 same locality, from leaf mines on Vitcta amertcana Muhl., 31.vii.-11. 
Werte Lobo. Q same locality, from leaf mines on Lathyrus ochroleucus 
HOOK Vill, £907 500 aS Samenlocality, Ol.Vvii. 10 G0sm2 5d, same 


Poca ily inven ee yirLt. LOGOS 32 Jon Jasper, elo.vi, and 235,vi4d. L900, 
Lirtomyza kentt Spencer 


Lirtomyza kentt Spencer 1969 : 176. 

Compartsons and dtagnostte characters.-The members of this 
species resemble closely those of L. bifurcata new species and are 
separated reliably only by examination of the characters of male 
genitalia. Ihe adults differ from those of similar species /,. 
senectonivora new species and L. nordica SHOES. in having only two 
rows of acrostichals. Spencer (1969) illustrated the distinctive 


aedeagus. 
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Figs. 51 °= 54. Ltrromyza bifurcata. 51. head, lateral view. §52. 
aedeagus, lateral view. 53. aedeagus, ventral view. 54. ejaculatory 
apodeme. Figs. 55 - 56. JL. eupatorit. 55. aedeagus, lateral view. 
56. aedeagus, ventral view. Figs. 57 - 59. JL. lathyrt. 57. aedeagus, 
lateral view. 58. aedeagus, ventral view. 59. ejaculatory apodeme. 
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Geographteal distribution.-The members of this species are 
known only from the localities of its type series (Spencer 1969). 

I examined the following material from Alberta: 

CANADA. Alberta : 1 S Blairmore, 20a Lo OO sel ¢' Edmonton, 
Emily Murphy Park, 11.vi.1968; 1 o Edmonton Mayfair Park, 17.v.1969; 
Paratype l 5‘ Edmonton, White Mud Creek Park, 13.vi.1966; 2 36 same 
lece It y.,5 Uo. OOseL dé same Veo@atitys LO. vi, 19683" 10 Jon same 


HOeasiiye W258 VEO 69s* 5 60° Jasper, Uo. LODO. 


Lirtomyza lathyrt new species 


Compartsons.-The members of this species resemble closely those 
of L. veluta Spencer, L. trifolti (Burgess) and LZ. taraxact Hering 
in external morphology and can be separated reliably only by examination 
of the characters of the male genitalia. This species is included in 
Spencer's (1969) key to Canadian species of the genus Liriomyza Mik 


by amending couplet 43 and adding couplet 44 as below: 


43. Nedeapueras! Mer ies 7 8 20s... <a 0s ee wee eee MLE ee SDs 
=Nedeagus* not SOs. .e ss. Wateiatereh ates crea dierere ortterNensie te Siete suereieratene 44 

44, Aedeagus as illustrated (Spencer 1969)...trtfolit (Burgess) 
-Aedeagus as illustrated (Spencer 1969)........ veluta Spencer 


Descrtption.-Frons approximately 1.8 times width of eye at 
level of front ocellus, not projected in front of eye margin in 
profile; eyes oval, approximately 1.25 times higher than their 


length; gena approximately one-fifth of eye height midway between 
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vibrissal and posterior margins; ocellar Peieme le small; two Ors 
directed upwards; two Ort directed inwards; orbits narrow; orbital 
setulae approximately six, reclinate; third antennal article rounded 
at tip, with normal pubescence; arista pubescent. 

Mesonotum. Dorsocentrals 3+l; acer in 3 irregular rows. 

Wing. Length in male approximately 1.7 mm; costa extended to 
vein M493 Cesta lesegmentsee—ie i netne ratio of 1 > 0.27) 200-2/; 
crossvein m-m present; last segment of Moy, approximately two and 
a half times the penultimate. 

Male genitalia (Figs. 57-59). Hypandrium U-shaped with slender 
side arms; pregonites broad; postgonites elongated; surstylus typical 
with a conspicuous spine placed anteriorly; small cone-like projection 
present on epandrium; phallophore and aedeagus (Figs. 57, 58) as 
illustrated; ejaculatory apodeme (Fig. 59) broad, darkened at its 
stem, bulb small, sclerotized along lower margin. 

Colour. Frons, orbits, lunule, gena and antennae all yellow 
or reddish; vte and vt? on yellow areas; mesonotum mat greyish black; 
humeral area yellow, with a dark spot anteriorly; notopleural area 
yellow; mesopleura essentially yellow, with dark area centrally and 
along ventral half; eon Tenra black, with a narrow yellow band 
along its dorsal margin, femora essentially yellow; tibiae and tarsi 
brownish; squamal fringe dark brown; halteres yellow. 

Dertvatton of the spectfie name.-This species is named lathyrt 
atter the name of.its larval) food plant. 

Bitology.-Larvae make large blotch mine with a small linear 


beginning on the leaflets of Lathyrus ochroleucus Hook., family 
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Leguminosae. Pupation occurs outside the mine. 

Geographtecal dtstrtbutton.-The members of this species are 
known only from the localities of its type series: 

CANADA. Alberta, Holotype 3. Edmonton, White Mud Creek Park, 
from blotch mines on leaflets of Lathyrus ochroleucus toot ort 
4,ix.1968, emerged 7.ii1.1969; Paratypes 13 60 Elk Island Park, 


Se vidte2, Vind, 1900, 


Lirtomyza ltma (Melander) 


Agromyza lima Melander 1913 : 265. 
Lirtomyza lima (Melander), Frick 1952 : 404, 1959 :406. 

Diagnostte characters.-The main distinguishing characters are 
mat black econo tan: yellow femora and third antennal article. The 
pale squamal fringe differentiates this from other species in this 
group. Spencer (1969) illustrated the distinctive aedeagus. 

Geographteal distrtbution.-Members of this species are 
known from United States and Canada. The Alberta locality is: 


CANADA. Alberta : Edmonton (Spencer 1969). 
Lirtomyza mtllefolit Hering 


Lirtomyza millefolit Hering 1927 : 185; Spencer 1969 : 178. 
Comparison and dtagnostie characters.-The members of this species 

can be easily recognised by the presence of conspicuously long whitish 

pubescence on the third antennal article and the presence of vertical 


bristles on yellow areas. The adults resemble closely those of 
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I. stnuata new species in external morphology, but the male genitalia 
are distinct. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Larvae mine the leaves of Achtllea millefolitum L. and 
A, stbtrtca Ledeb., family Compositae. Larvae also mine the leaves 
of Tanacetum vulgare L. in the laboratory. 

Geographical distrtbution.-The members of this species are 
known from Germany (Hendel 1931) in Europe, and Canada (Spencer 1969). 
I examined the following material from Alberta: 

CANADA. Alberta : 2 bo ba 3 29 Edmonton, River Bed near 
University of Alberta Campus, from leaf mines on Achillea stbirica 
Ledeb., Coll. 26.vii.1966, emerged 10-13.viii.1966; 3 dd'and 1 9 
Edmonton, White Mud Creek Park, same host, 6-20.x.1968; 6 dd’ and 
3 22 Bik Island Park, same host, coll. 31.vii.1966,, emerged 15-20. 
sy Vall USM eyoMe 18) 56’ same HOCANeIEYy a Sure V tds tee | 3 same locality. 


WEE UST OY fe 
Lirtomyza montana Sehgal 


Lirtomyza montana Sehgal 1968 : 67. 

Comparison and diagnostte characters.-The members of this species 
resemble closely those of Beeupatorti (Kaltenbach) in external 
morphology. The positon of vertical bristles on yellow areas used 
to differentiate the adults of this species from those of J. eupatortt 
(Kaltenbach) is variable as the area of vertical bristles in some 


specimens is darkened. The male genitalia are however quite distinct. 
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Sehgal (1968) illustrated the head, wing and male genitalia 
characteristic of this species. Spencer (1969) also figured the 
distinctive aedeagus. 
Btology.-Larvae probably mine the leaves of grasses (Gramineae). 
Geographtcal distribution.-The members of this species are 


known from various localities in the Rockies in Alberta, Canada, 


(Sehgal 1968). 
Lirtomyza nordtea Spencer 


Lirtomyza norditca Spencer 1969 : 179. 

Comparisons and diagnostic characters.-The members of this 
species are very similar to those of LZ. senectontvora new species 
and differ only in having femora blackish. The male genitalia are 
however very distinct. The adults differ from those of other similar 
species ZL. bifurcata new species and LZ. kentt Spencer in having darker 
mesopleura and distinct male genitalia. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Geographical distrtbutton.-The members of this species are known 
only from the locality of its type series from Canada. I examined 
the following material from Alberta: 

CANADA. Alberta : 1 3 Edmonton, Rainbow Valley, 31.v.1969; 


1 é0' Edmonton, White Mud Creek Park, 25.v.1969. 
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Ltrtomyza ptlosa Spencer 


Lirtomyza ptlosa Spencer 1969 : 182. 

Compartson and dtagnostte characters.-The members of this 
species resemble closely those of L. millefolit Hering in having 
long pubescence on third antennal article and can Le reliably 
separated only by examination of male genitalia. Surstyli in this 
species are shorter and broader than in millefolit Hering. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 

Geographical distritbutton.-The members of this species are 
known only from Alberta from the locality of type specimen as 


follows: 


CANADA, Alberta : Edmonton, University of Alberta Campus 


(Spencer 1969). 


Lirtomyza senectontvora new species 


Compartsons.-The adults of this species resemble closely those of 
L,. nordica Spencer in external characteristics and can be reliably 
separated only by the examination of male genitalia. JL. senectonivora 
and L. bifurcata new species described earlier are included in 
Spencer's (1969) key to Canadian species of the genus Liriomyza Mik 


by amending and extending the couplet 38 as below: 
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38a, Aedeagus as illustrated (Spencer 1969).......nordica Spencer 
shedeagtis aetan tigures’ 00, Ole... +s ss rere toners 3 Sp. 

38b. Aedeagus as illustrated (Spencer 1969)......... kentt Spencer 
PAedeastgtas in fisures 52,9934. c00r tse eee btTuredta ne sp. 


Desertption.-Head. Frons wide, approximately 1.8 times width 
of eye at level of front ocellus, slightly projected in front of 
eye margin in profile; eyes oval, 1.3 times higher than their length; 
gena approximately one-fifth of eye height midway between vibrissal 
and posterior margins; ocellar triangle small; lunule high, almost 
flat above; two strong Ors directed upwards, three Ori directed 
inwards and upwards; orbital setulae few, approximately 7, reclinate; 
antennal bases approximate; third antennal article rounded at tip, 
with normal pubescence; arista long and pubescent. 

Mesonotum. Dorsocentrals 3+1; ager in four irregular rows. 

Wing. Length in male 2.0 mm; costa extended to vein Mi 493 
coseal sesnents 2-4 in the ratio of 80523" 3" 0.263" wine’ tip at 


vein M ; crossvein m-m present; last segment of M 


1423 approximately 


34+4 
three times the penultimate. 

Male genitalia (Figs. 60-63). Hypandrium U-shaped with slender 
side arms; pregonites broad and membranous; postgonites long and 
narrow; sustyli (Fig. 63) small, with two spines placed anteriorly, 
small spine on epandrium anteriorly also present; phallophore small 
and darkly sclerotized; basiphallus and distiphallus lightly 


sclerotized; ejaculatory duct swollen between basiphallus; distiphallus 


small; ejaculatory apodeme (Fig. 62) narrow and darkly sclerotized 
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at base, bulb membranous. 

Colour. Frons, orbits, lunule, gena and antennae all SiMe 
ocellar triangle black; vte on black and vt7 on margin of black 
and yellow areas; mesonotum mat black; humeral area yellow, with 
a dark spot anteriorly; notopleural area yellow; scutellum yellow 
with dark areas at its basal corners; mesopleuron and sternopleuron 
black with narrow yellow band along upper margins; femora mainly 
yellow, with slight brownish area towards their base; tibiae and 
tarsi dark brown; squamal fringe brown, squamae slightly dark; 
halteres yellow. 

Dertvatton of the spectfte name.-This species is named 
senectontvora after the name of its food plant. 

Btology.-The larvae make linear mines on the leaves of Senecto 
pauetflorus Pursh. Pupation occurs outside the leaf mine. 

Geographteal dtstrtbutton.-The members of this species are 
known only type localities: 

CANADA. Alberta : Holotype 3 Jasper National Park, near 
Medicine Lake, from leaf mines on Senecto pauctflorus Pursh, coll. 
16.V11,1969, emersed 30.v7ii.1969, coll’ €,°C\(D. Griffiths. “faratype 


A 3 Blairmore, Z0evi L900. 
Lirtomyza septentrionalts Sehgal 
Litrtomyza septentrionalts Sehgal 1968 : 70. 


Compartson and dtagnostic characters.-The members of this 


species resemble closely those of L. cordilleranqa Sehgal in external 
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morphology, and can be reliably separated only by the examination 
of the characters of male genitalia. 

The third antennal article is variable in colour from complete 
gallons to slightly darkened at the base of arista; orbits are usually 
yellow. Sehgal (1968) figured the head, wing and the characteristic 
aedeagus. 

Btology.-Larvae mine the leaves of grasses (Gramineae). 

Geographical distrtbutton.-The members of this species are 
known from various localities in the Rocky Mountains and Cypress Hills 


in Alberta and from British Columbia (Sehgal 1968). 
Lirtomyza stngula Spencer 


Lirtomyza stngula Spencer 1969 : 184. 

Diagnostic characters.-The members of this species are distinct 
in the absence of crossvein m-m; the third antennal segment is only 
lightly darkened at the base of arista. Spencer (1969) figured the 
distinctive aedeagus. 

Geographtcal ditstrtbutton.-The members of this species are 
known only from its type series in Canada (Spencer 1969). I 
examined the following material from Alberta: 


CANADA. Alb« ta : Paratype l é‘ Blairmore, ZORV 1 LUDO 
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Lirtomyza stnuata new species 


Compartsons.-The members of this species resemble those of L. 
millefolit Hering in having long pubescence on third antennal article 
but differ in having both vertical bristles on dark areas and distinct 
male genitalia. This species is included in Spencer's (1969) key to 
Canadian species of the genus Litritomyza Mik by amending and extending 


the couplet 26 as below: 


26. Orbits shining black; mesopleura black 


in lower three-quarters; femora 


pieb Ss 0G lay PCO GOT SU ae he ci eictsl oleters ae 9s aie s oe se SD. (Gonstancespay,) 
- Orbits yellow; femora yellow..... Biola Veratets ists ete teteretcte ete iene etc iees 26a 
VA vte on black and vtt on margin of 
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Descertption.-Head. Frons wide, approximately twice width of 
eye at level of front ocellus, projected in front of eye margin in 
profile; eyes oval, slightly slanted, 1.25 times higher than their 
length; gena deep, approximately one-third of eye height midway 
between vibrissal and posterior margins; ocellar triangle small; 
lunule high, narrow at top; two strong Ors directed upwards; Eo Oni. 
lower one directed inwards and upper one directed upwards; orbital 
ey: 1-2, reclinate; antennal bases approximate; third antennal 
article rounded at tip, with conspicuous pubescence; arista 


pubescent. 
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Mesonotum. Dorsocentrals 3+1; acer in two rows. 

Wing. Length in male approximately 1.5 mm; costa extended to 
vein My a3 costal. segments) 2-48 the ratio of 1 :.0/35 > 0.25; 
wing tip at M493 crossvein m-m present; last segment of Moy 
approximately two and a half times penultimate. 

Male genitalia (Figs. 64-67). Hypandrium U-shaped with slender 
side arms; pregonites broad; postgonites elongated; surstylus (Fig. 

67) small with a short spine anteriorly and a small spine dorsally 
on epandrium; aedeagal apodeme darkly sclerotized; phallophore small; 
ejaculatory duct swollen between basiphallus; distiphallus two long 
tubular S-shaped processes; ejaculatory apodeme (Fig. 66) broad, 

bulb small and sclerotized along lower margin. 

Colour. Frons, orbits, lunule, gena and antennae all yellow; 
vte on black and vtt on the margin of dark and yellow areas; mesonotum 
mat black; humeral area yellow, with a dark spot anteriorly; notopleural 
area yellow; scutellum yellow, with dark area along its basal corners; 
mesopleuron yellow with slight dark area anteroventrally; sternopleuron 
black, with a narrow yellow band dorsally; femora mainly yellow; 
tibiae and tarsi brown, squamal fringe dark brown; halteres yellow. 

Derivation of the spectfte name.-The name stnuata is given in 
view of the sinuate or wavy distiphallus. 

Geographical distrtbutton.~-The members of this species are 
Known only from the localities of its type specimens: 

CANADA, Alberta : Holotype Sapantin 238471.1966s5 Paratype, 1 Ss 


Cypress Hills, Elkwater, 24,vi.1966. 
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Figs. 60 - 63. Ltrtomyza senectontvora. 60. aedeagus, lateral view. 
61. aedeagus, ventral view. 62. ejaculatory apodeme. 63. surstylus. 
Figs. 64 - 67. L. stnuata. 64. aedeagus, lateral view. 65. aedeagus, 
ventral view. 66. ejaculatory apodeme. 67. surstylus. Figs. 68 - 
69. L. sylvatica. 68. aedeagus, lateral view. 69. aedeagus, ventral 
view. . 
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Ltrtomyza smtlacinae Spencer 


Lirtomyza smtlactnae Spencer 1969 : 186. 

Compartson and diagnostie characters.-The members of this species 
are close to those of Z. undulata Spencer in external morphology and 
are separated only by examination of the characters of male genitalia. 
Spencer (1969) illustrated the characteristic aedeagus. 

Btology.-Larvae form linear leaf mines on the leaves of Smilacina 
ete. lorow(L.)) Dest., family kiliaceae. “Spencer (1969) illustrated the 
leaf mine characteristic of this species. 

Geographical distrtbutton.-The members of this species are 
known only from the localities of its type series in Canada (Spencer 
1969). I examined the following material from Alberta: 

CANADA. Alberta : Paratype 1 6 GAmonton, White Mud Creek Park, 
13.vi.1966; 1d same locality, 18.vi.1968, leg. G. C. D. Griffiths; 

4 pond 5 99 same locality, from leaf mines on Smilactna stellata 
Cre Destemaco Meri 0tvielooSeeres. G.. C.D.) Griffiths: 1 eae 
locality and host, 10.vi.1968-2.11.1969; 1 Sand 1 g same locality 


and. host) o28i vis -14.vii.1968. 
Lirtomyza soctalis Spencer 


Lirtomyza soctalts Spencer 1969 : 186. 
Diagnostte characters.-The main distinguishing characters of the 
members of this species are mat grey mesonotum and two rows of 


acrostichals. The colour of third antennal article varies from pale 
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to dark brown (Spencer 1969). Spencer (1969) illustrated the 
distinctive aedeagus. 

Geographteal distrtbutton.-The members of this species are 
known only from Alberta, Canada. The Alberta localities are as 
follows: 

CANADA. Alberta : Blairmore, Elk Island Park, Jasper 


(Spencer 1969). 
Lirtomyza sylvatica new species 


Compartsons.-A male of this species is very similar to that of 
L. edmontonensts Spencer in external characteristics and is reliably 
separated only by examination of male genitalia, which however are 
very distinct. This species is included in Spencer's (1969) key to 
Canadian Ltritomyza species by amending and extending the couplet 37 


as below: 


SW Femora partially darkened...... SO Orato se Gn Oe sis intehanecete 37a 
a Femora almost entirely bright yellow........arettcola Spencer 
B74. Aedeagus as illustrated (Spencer 

OGIO) Rat a cern ce tects TAA A SS Seen eee edmontonensts Spencer 
- sACUeGaciUiceds) tpt IeULCSs 6600, 509s 5 cco as 5 sc ste eter sylvatica n. sp. 


Desertptton.-Head. Frons approximately 1.3 times wider than the 
width of eye at level of front ocellus; slightly projected in front 
of eye margin in profile; eyes oval, 1.4 times higher than their 


length; gena little less than one-fourth of eye height midway between 
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vibrissal and posterior margins; ocellar triangle small; lunule high; 
two Ors directed upwards; two Ort directed inwards and upwards; 
orbital setulae 3-4, reclinate; antennal bases approximate; third 
antennal article with a slight angle anterodorsally, with normal 
pubescence; arista pubescent, 

Mesonotum. Dorsocentrals 3+1; aer in four irregular rows. 

Wing. Length in male 1.7 mm; costa extended to vein My 453 
costal segments 2-4 in the ratio of 1: 0.26 : 0.18; wing tip at 


vein M493 crossvein m-m present; last segment of M approximately 


3+4 
three and a half times the penultimate. 

Male genitalia. (Figs. 68, 69). Hypandrium U-shaped with 
slender side arms; pregonites broad; postgonites elongated; surstylus 
small and lightly sclerotized; aedeagal apodeme darkly sclerotized; 
-phallophore elongate; ejaculatory duct swollen between basiphallus; 
distiphallus as illustrated; ejaculatory apodeme broad, bulb small 
and sclerotized along lower margin. 

Colour. Frons, gena, lunule and antennae yellow; upper orbits 
partially darkened up to lower Ors; vte on black and vti on the 
margin of dark and yellow areas; mesonotum mat greyish black; humeral 
area yellow, with a dark spot anteriorly; notopleural area yellow; 
scutellum yellow, with slight dark at its basal corners; mesopleuron 
black with a narrow yellow band dorsally; sternopleuron black; 
femora yellow, darkened towards base, tibiae and tarsi dark brown; 
squamal fringe brownish; halteres yellow. 

Derivation of the speetfie name.-The name sylvatica indicates 


that the species is woodland-inhabiting. 





















sige ofwges (ae Sige ma sone perclynee 

ere die eum? beioseth 269 ows 5 
hate) pao Vaopiyge epi rer: ioallos® acbontene 
ilu  ¢lihepeiovaten fone Syhlo a jinte alotgaa J 


| mwa i | j 





a 
nt 
. jnnoyedng efhlte 65 
cruriey vm Cheeeeapeng iit? Wi ol 7 lee eluvinecgsged uiScateele 7 
V 0d bahia se B2R09: jam (.§ elam gt dagaedy: van % 
20 + BROo PF So obaey a8 an d-£ pinsmgee indeoat 
elo 7g) go ty % fo, tremyee Jecl Pa_aowy we sloveroto- iggy niov 
Coton) tive off amets Sied -s, bap soudd 
: 
div Logudet! dh ahdeh «fa eat). ot lwtiineg efelt ‘i 
teyecus ob oagaels) aedpegiiedg yoacud astioggang qeaee gbiq yabuple ~ 
wh sumtin Loguehet | haptomiios yl sdgbt bes Lae 
fodebeed, coy sad se biome, 3 hyo vot aLiewel® ,eiagaclo prodqo hia 
+ tact? smabogr vretiduahfe, pietgrreulitess mate 7, 
yolyves xowol grols bee! sonploe) bare” : 
esitdua jadqgu vol ded aeieeoee boa aftmul ,aeg (eaote moka ry 7 
aft vo Sia tis comfl GO ee yn Teeek OF qe honelssb ue 





7 
Sarspatl, {alooid «telyotg fem musegonay jue wolfey ines iach: qo rT: yin 
A g*e et oe 

same LiLiny ¢ say'tay «Sa yup later se tibes oa ine Ate® « dabw swalley 
wa. : 

ponetquass py eons Tagad got. 20 died anyiia acai i ao 


_ plant acuta rbnina: hd wolan. pee ee 
gamers oun 


a 


_ 
Sorte 





=a 








13.0 


Geographteal distributton.-This species is known only from the 
type locality: 


CANADA. Alberta : Holotype d'st. Albert, near Edmonton, 18.vi.196/7. 
Lirtomyza taraxact Hering 


Lirtomyza taraxact Hering 1927 : 184; Spencer 1969 : 188, 

Comparisons and dtagnostte characters.-The members of this 
species resemble closely those of L. veluta Spencer, L. trifolit 
(Burgess), ZL. lathyri new species, and differ only in having mesonotum 
black and not grey. The male genitalia are however entirely different. 
Spencer (1969) illustrated the aedeagus distinctive of this species. 

Biology.-Larvae form elongate blotch mines on the leaves 
of Taraxacum officinale Weber, family Compositae. Hering (1927) 
illustrated the characteristic leaf mine. 

Geographical distrtbutton.-The members of this species are 
known from various inareelse bes in Europe (Hendel 1931) and from 
Canada (Spencer 1969). I examined the following material from 
Alberta: 

CANADA. Alberta : 1 d Banff, 28.vi.1966; 1 0 Blairmore, 

DES lag UE SR SL a ae 2 Edmonton, 110 Street, 84 Avenue, from leaf mines on 
Taraxacum of ftctnale Weber, 15-29.vi.1968; 2 5S" Edmonton, University 
Open lberta Campus same host. 27 vii ll. vicd . LobossL 5' Edmonton, 


White Mud Creek Park, 28.v.196/. 
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Lirtomyza undulata Spencer’ 


Ltromyza undulata Spencer 1969 : 190. 

Compartson and diagnostte characters.-The members of this species 
resemble closely those of L. smtlactnae Spencer in external morphology, 
but have distinct male genitalia. Spencer (1969) illustrated the 
characteristic aedeagus. The distiphallus is distinctive in having 
a long undulating process distally. 

Geographical dtstributton.-The members of this species are 
known only from the localities of its type series from Canada (Spencer 
1969). 1 examined the following material from Alberta: 

CANADA. Alberta : 2 6S Blairmore, 26ev1 1966s" Paratype™1 J 
HdmontonseWibte MudwCreck (Park, Z3iwisl966, *collevVerKy Sehgal: *1L 


55’ same locality, 23-29.vi.1966. 
Lirtomyza veluta Spencer 


Lirtomyza veluta Spencer 1969 : 190. 

Compartsons and diagnostte characters.-The members of this 
species resemble closely those of L. lathyrt new species ona Ln 
trtfolit (Burgess) in external morphology and can be separated only 
by examination of the characters of male genitalia. The adults 
differ from those of another similar species LZ. taraxact Hering in 
having mesonotum grey and not black. Spencer (1969) illustrated 


the distinctive aedeagus. 
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Geographical distributton.-The members of this species are 
known from various localities of its type series from Canada (Spencer 
1969). I examined the anhhacive material on Alberta: 

CANADA. Alberta : 1 were: 20 71 96 Seb 6 Edmonton, 
White Mud Creek Park, viii.1968; 2 hokend 1 2 George Lake, near 


Bueby,e2 inv. 19665 
Lirtomyza vtetae Spencer 


Lirtomyza victae Spencer 1969 : 191. 

Comparison and dtagnostte characters.-The members of this species 
resemble closely those of L. melampyga (Loew) in external morphology 
and differ only in having acrostichals in two rows and distinctive 
male genitalia. Spencer (1969) illustrated the aedeagus characteristic 
of this species as well as that of L. melampyga (Loew). 

The adults are small flies, wing length approximately 2.0 mn, 
with characteristic prescutellar yellow and yellow antennae. 

Biology.-Larvae form blotch mines on the leaflets of Victa 
amertcana Muhl., family Leguminosae. 

Geographical dtstributton.-The members of this species are 
known only from the type series from Canada (Spencer 1969). I 
examined the following material from Alberta: 

CANADA, Alberta : 1 9 Banff, 28.vi.1966; Paratype 1 o' Blairmore, 
Live L966 sel 2 Edmonton, University of Alberta Campus, from leaf 
mines on Vieta americana Muhl., 21.ix.1968-13.ii1.1969; 1 o' Elk Island 


Park Go levdiNtO6o; aa 29 Jasper, -17—23,.vi.1966. 
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Genus Lemurtmyza Spencer 


Lemurimyza Spencer 1965b : 26. 
The main distinguishing characters of the genus Lemurimyza 

Spencer are: subcosta weakly developed distally, joined to costa 

3 costa extended to vein M 


independent of R ; orbital setulae 


L Lt? 


normally erect or slightly proclinate; scutellum yellow; mesonotum 
with yellow central area adjoining scutellum, epandrium normally with 
comb-like arrangement of dark spines; aedeagus typical of the genus, 
with paired sclerotized tubules. 

The genus Lemuritmyza Spencer is represented in Alberta by only 
one species,L. pallida Sehgal. The members of this genus are 
extremely similar to those of the genus Lirtomyza Mik in external 


characteristics, but possess very distinct male genitalia. 
Lemurimyza pallida Sehgal 


Lemurtmyza palltda Sehgal 1968 : 72. 
Compartsons and diagnostie characters.-The members of this 
yee differ from those of two other species L. dorsata (Siebke) 
and L. pactftca (Melander) known from Canada (Spencer 1969), in 
having third antennal article yellow and distinctive male genitalia. 
Sehgal (1968) illustrated the head, wing and male genitalia character- 
istic of this species. Spencer (1969) also illustrated the aedeagus. 
Geographteal dtstrtbutton,-The members of this species are known 


only from the type locality (Sehgal 1968). 

















i i Fae - 
@ ay : 
fl fue 
: , Ln | 7 wZ 
a) AA 9) ). 
TAMIR seyier u 
- . ‘7, a : 
. Oo 7 d@deL aesreq2 naga 
rt >; a .. i 
| | Tree. | 
f bir) , met? > 91 fetiugseldakb oben ~4 om 7 
- -naor 
7 7 5 ry “7, - - 
ingeth-i ajadcodle’ a 
: > - == 
r a s 7 . 
nov of bohnadue eves i54 to snob — 


- 


_ 


Ile dirne tielbs bo%s LaIaeo Wo. 


: f 
1 a)" : vw [. ; 
. : 7 i Y aft 
bon saenhge dteb to dams egastia sat 


it? cP ory! 
‘ = 


- 
frding bontsoss ice “betheq ¢ C3bw 


¢ 4 ~ 
A 5 ) rows) 4 «3 ‘ 
i 
Be s . 
Io geadt ov tellin 
) 
» : jnaog aud ,#ol4 
- 
7 
3 d 7 
4 a 
a . 
‘ 
_ 
‘ _ = 
y Lorie i — 
« 7 


ere 


BM ‘ oe} en 
wee 








ebaaey acre, nyoaat { 


ae 
i 
4 








i - vr 
jiiieg sim aviv ops pub bart woldng 
" ate =? : ; 
eee 
y baa gare hin 


. / 
7 vy if 


Genus Metopomyza Enderlein 


Metopomyza Enderlein 1936 : 180. 
The main distinguishing characters of this genus are subcosta 
fold like distally and joined to costa independent of Ris orbital 


setulae reclinate; costa extended to apex of vein M scutellum 


1+2? 
yellow; orbits broad and raised above the plane of frons; aedeagus 


typical of the genus. 
The members of this genus are very similar to those of the 


genus Lirtomyza Mik in external morphology, but the male genitalia 


are very distinct. 
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This genus is represented in Alberta by two species, interfrontalts 


(Melander) and griffithst new species. 


Key to Alberta species of the genus Metopomyza Enderlein. 


Lo Squamal fringe yellow; larger specimens, 


Vigbaven (Nevelesal ge 025 On W Je GP iileeeneny Seer tnterfrontalis (Melander) p.136 


Squamal fringe brown, smaller specimens, 


wince Lengtiuel om ini male, sas... s<iG¢t]) UUocelwsp ee peeled 


Metopomyza grtfftthst new species 


Compartsons and ditagnostte characters.-A member of this species 
differs from that of tnterfrontalts (Melander) in having smaller size 


and brown squamal fringe. It resembles that of a Palaearctic species 


flavonotata (Haliday), but possesses distinct male genitalia. This 


species is distinguished in Spencer's (1969) key to Canadian species 


of the genus Metopomyza Enderlein by amending and extending the 
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Lis Notopleural areas Daehn ckeeuhatank onete Sh 405 tap aa la 
- Notopleural areas ao re misieUslelene toi etetens SAC AO 
lar Larger specimens, wing length 2.0-2.3 

mm; squamal fringe yellow...... ....tnterfrontalts (Melander) 


- Smaller specimens, wing length 
1.5 mm in male; squamal fringe 


browne nae Gabler Lectnsah . PANG. FOES enn Ee or. aitisd MsaSD. 


Desertptton.-Head. Frons approximately 1.8 times width of 
eye at level of front ocellus, slightly projected in front of eye 
margin in profile; orbits broad, slightly raised above the plane of 
frons; eyes oval, strongly slanted along posteroverntral margin, 
vertical height is almost equal to their length; ocellar triangle 
small; gena deep, approximately 0.3 times vertical height of eye. 
Two strong Ors directed upwards; two strong Ort directed inwards; 
orbital setulae numerous, reclinate; third antennal article slightly 
angulate antero-dorsally and rounded below, pubescent. 

Mesonotum. Dorsocentrals 3+1 decreasing in length anteriorly, 
acr in 3-4 irregular rows. 

Wing. Length in male 1.5 mm; costa extended to vein M 


1+2? 


COstaleseomentss2-4 in therratio of 1): 0:33°> + 10.263 "vein Mii at 


the wing tip; crossvein m-m present; last segment of Mou, 


0.4 times the penultimate. 


Male genitalia (Figs. 70-72). Hypandrium with narrow side arms; 
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approximately 


surstyli (Fig. 70) with two rows of conspicuous spines as illustrated; 


phallophore long; aedeagus (Fig. 71) typical of the genus; basiphallus 
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broad and sclerotized; mesophallus long and slender; distiphallus 
as small diverging tubules «'’stally; ejaculatory apodeme (Fig. 72) 
small and narrow, bulb small, membranous. 

Colour. Frons darker below and yellowish above, orbits black; 
lunule dark; gena greyish black; antennae black; mesonotum mat 
black, slightly brownish; scutellum almost entirely yellow; mesopleura, 
sternopleura and pteropleura all black; femora black, with distal tips 
yellow; tibiae and tarsi brownish black; squamae pale, fringe brownish; 
halteres yellow. 

Dertvatton of the specetfie name.-This enecies is named in honour 
of G. C. D. Griffiths of the Department of Entomology, University of 
Alberta, Canada. 

Geographteal distribution.-A member of this species is known 
only from the type locality: 

CANADA. Alberta : Holotype Omen White Mud Creek Park, 


HomiLOOOECOLLarG. Gai). 'Ghibtiths. 
Metopomyza interfrontalts (Melander) 


Agromyza tnterfrontalts Melander 1913 : 263. 
Lirtomyza interfrontalts (Melander), Frick 1952 : 403. 
Metopomyza tnterfrontalits (Melander), Frick 1957 : 204, 1959 : 412; 
Spencer )1969 5:7 Los: 
Compartson and diagnostte characters.-The members of this species 
differ from those of grtfftthst new species in having larger size and 
pale squamal fringe. Spencer (1969) illustrated the distinctive © 


aedeagus. 
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Geographical distributton.-The members of this species are known 
from Canada and United States. The Alberta locality is: 


CANADA. Alberta : Elkwater (Spencer 1969). 
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Genus Praspedomyza Hendel 


Dizygomyza (Praspedomyza) Hendel 1931 : 77. 
Pryropia (Praspedomyza) P Prick 1952%:8395 501959": 394. 
Praspedomyza Hendel, Spencer 1966b : 146. 

Nowakowski (1962) on the basis of his studies on male genitalia 
proposed that this genus should be merged with the genus Liriomyza 
Mik. Later Spencer (1966b, 1969) in view of the dark colouration, 
raised orbits and distinct male genitalia justified the retention of 
Praspedomyza Hendel as a distinct genus. 

This genus is represented in Canada by only one species, galitvora 


Spencer, the common leaf miner on Galtum. 
Praspedomyza galitvora Spencer 


Praspedomyza galittvora Spencer 1969 : 199. 

Diagnostte characters.-The members of this species are quite 
distinctive in having yellow third antennal article and distinct male 
genitalia. Spencer (1969) illustrated the aedeagus characteristic 
of this species. The colour of third antennal article vary slightly 
from bright yellow to reddish. 

Biology.-Larvae mine the leaves of Galium boreale L., family 
Rubiaceae, 

Geographteal dtstrtbutton.-The members of this species are 
known from Europe and Canada (Spencer 1969). I examined the following 
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Che ae pent auwlnG eanee.823'y1.1966; 1 6, 3 99 Edmonton, 
White Mud Creek Park, 13-23.vi.1966; 3 99 same locality, trom leat 
mines on Galitum boreale L., coll. 28.vi.1968, emerged 11-12.vii.1968; 
Tee ee eee ent 6121 968 cemareeds 16s 1968, 
(ole KES, MOG MDS Teleaieamam ele AE 3 Edmonton River bank near University 


of Alberta Campus, 14.vi.1969; 4 64, 1 9 Elk Island Park, 31.vii.- 


2.Vi 11,1960. 
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Genus Haplomyza Hendel 


Antineura Melander 1913 : 219. 
Haplomyza Hendel 1914 : 73, new name for Antineura Melander, not 
Osten Sacken 1881. 
The members of this genus resemble externally those of a large 
genus Ltrtomyza, but possess distinct male genitalia. They are 


represented in Alberta by only one species togata (Melander). 


Haplomyza togata (Melander) 


Antineura togata Melander 1913 : 250. 
Haplomyza togata (Melander), Frick 1953 : 73, 1959 : 413; Spencer 

ft 969m O01 

Diagnostte characters.-The main distinguishing characters of the 
members of this species are wing length 1.75-2.2 mm, costa extended 
to vein Mj49; crossvein m-m absent; one Ors and three Ort; eyes 
slanted; frons, gena, face and antennae yellow; mesonotum mat grey, 
few acrostichals and distinct male genitalia. The ninth sternite 
is greatly elongate. 

Btology.-Larvae are known to make irregular blotch mines on the 


leaves of Amaranthus spp., family Amaranthaceae, in United States 


(Frick 1959). 

Geographtecal distributton.-The members of this species are known 
from United States, and Alberta and Saskatchewan in Canada (Spencer 
1969). » The Alberta locality ais: 


CANADA. Alberta : Drumheller. 










Cet . 
. - I 
Sabaall f ety A aaa’) i if 
x 

; , e 

| : ” in? ms = fis 

Crk 3 @ e| vabnolst pane 

Jn = % - 





* 
7 


a i age ed Yo. adn oa . ssi on oth Sani ba 
"7 hal . 
2 borin : or phi 7 
a ee 
ee we Te 


eh) at og? 


141 


Genus Phytoltrtomyza Hendel 


Ltrtomyza (Phytoltriomyza) Hendel : 1921 : 203. 
Phytoltrtomyza Hendel, Frey 1941 : 19; Frick 1952 : 410; Spencer 
19G4bE 002% 
Xyraeomyta Frick, Spencer 1964b : 662. 
The members of this genus differ from those of the genus Lirtomyza 
Mik in having dark scutellum and proclinate orbital setulae. They are 


represented in Alberta by only one species, arettca (Lundbeck). 


Phytoltrtomyza arcttca (Lundbeck) 


Agromyza arctica Lundbeck 1900 : 304. 
Odinta tmmaculata Coquillett 1902 : 185. 
Agromyza formosensts Malloch 1914b: 315. 
Dizygomyza (Icteromyza) arctica (Lundbeck); Hendel 1931 : 57. 
Phytolirtomyza arctica (Lundbeck); Shewell 1953 : 469; Frick 1959 : 
414, 
Diagnostite characters.-The main distinguishing characters of 
the members of this species are: eyes oval, slanted, slightly pilose; 
acrostichals present; wing length approximately 2.0 mm; costa strongly 
extended to vein Mj49; crossvein m-m present; and aedeagus with 
characteristic two long, membranous coiled tubules. Spencer (1963, 
1964b, 1969) discussed in detail and illustrated the male genitalia of 
members of this species. 
Btology.-Larvae feed as stem miners on Sonchus asper L., family 


Compositae in Germany (Spencer 1963). No host plant is yet known in 



















ia] 
 Pebhell naynoho tongs ene 


: ee : olf 


20k 4 4£07 ¢ fobist (nayomorgy 





meoge 2Ofd + SOGL aake9 Ol ¢ feel vaxd  leiinal D | 
i £38 "—« . Caras ‘ 
33: dhael daomge violas 


aot v,eattib all oh win 16 exndiusie 


evnsg i+ lo @ not) 3 
ave yartt .seludes Ledtdve etenlisorq bas pulisepeae Megsb peed 
(doadhbaud) oy +eyrey , 84 } miqe #c0 Vilo ¥d nJ19d lk ok bess aie 


fdoadt ast) rrbjadwea 
i f +: 008! spedined settee 
[ + SOG! Saab) raped piptasawel! St 
Pit -dijel oollat eters 
she? 2 g€0! Ie : tile | aot ‘oxn Aoagmoregst) m8 
» PECL dotat 790 1 LEP Llowbde _(deadboud) meets onsiniteayt 
Al 
%5 BTSIOATHIHD guinlelugotta)e Hien eiiT~, atatontois phisonyok » 

7h 7 


sonoltq yluiaiie ,beiasle ,lavo anys tsi estoade ehdy Go etae m r 






ylgacria, s¥aco yam OcS ylodembzorqqe dtgacl. gaiwv jinsesrd & Acton 
datw epgoches bas hiasinati wom aleve2ot2 soe iv Od a 19 


ct: | 
eo rooney? ee bettas avonar ean santo 1 pie 


ES MME 


142 


North America. 

Geographical distributton.-The members of this species are most 
widely distributed being known from Europe; Formosa; Canada, United 
States and South America (Spencer 1963). I examined the following 
material from Alberta: 


CANADA. Alberta : 4 $0 cypress Hills; near Elkwater Lake; 


2deend «196 GK. 
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Genus Paraphytomyza Enderlein 


Paraphytomyza Enderlein 1936 : 180; Nowakowski 1962 : 102; Spencer 

NEST ple Ree 8) bs 
Rubtomyza Nowakowski 1962 : 102. 

The name Phytagromyza Hendel which has long been used (Hendel 
1920, 19323” Frick 1952, 1959) “for members of this genus, ‘cannot be 
used now as its type P. flavoctngulata (Strobl.) is now referred to 
the genus Cerodontha Rondani (Nowakowski 1962, 1967). 

The main distinguishing characters of the genus Paraphytomyza 
Enderlein are: subcosta weakly developed distally, joined to costa 
Pace evCchemOLen| sem Or) ba sce llae erect Orsleclinate or avsents 
costa extended to vein R415; crossvein m-m usually absent, if present, 
always beyond the crossvein r-m. 

This genus is represented in Alberta by five species. All Alberta 
species discussed here probably form a single group within the genus 
Paraphytomyza Enderlein, whose members feed on the representatives 
of the family Caprifoliaceae and other related families of the order 
Rubiales. Nowakowski (1962) proposed a new genus Rubtomyjza for 
this group of flies, which later proved to be synonymous with Paraphytomyza 
Enderlein. 

Another group of leaf miners on Salicaceae is probably also represented 
in Alberta. Linear leaf mines on the under surface of the leaves of 
Populus tremulotdes Michx., quite common around Edmonton, are very 
similar to those of Paraphytomyza tremulae (Hering)in Europe on Populus 
tremula L. Since no flies have yet been bred, their identity cannot 


be confirmed. 
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Key to Alberta species of the genus Paraphytomyza Enderlein 


ECONF Oss Te MeN Se Ciemettrs es ster es sss str cs es e's s sale se ee aces ae i 
- CoGesy etem- Mea DGC ta cette te states cee chk eels cb ee ee eet eee selene 4 
2CL WorsOcentrale= wo; = mouthparts. eloncate’s .. . .se fees. ; 


J shame taa ee eee, ELT Od (Maliocn) pet) 


= DOrSIecentrals Clreesocmmore, moUtiparts MNOrmalss..% s+ « 3 
3K2)". Notopleural areas yellow....... plagtata (Melander) p.148 
- NOCOD eUra areas I DrOWNITSNNDILACK. «6s. es se ess eB are 
She! ca ear Ts be a pia ir Lontcerae (Robineau-Desvoidy) p.144 
LAL Small specimens, wing length 1.6-1.8 mm in males; aedeagus 
Pomme raced (@ipwmny O)arccs ates s/s 6 spencert n. sp. p.148 
= harcersspecimens, wingelength up to 2.4 mm... ....4...6 


orbitalis (Melander) p. 146 


eoweoseeeereeeevre ere ee eee we eee eee eee ee 


Paraphytomyza lontcerae (Robineau-Desvoidy) 


Phytomyza lontcerae Robineau-Desvoidy 1851 : 396. 

Phytagromyza Lontcerae (Robineau-Desvoidy), Hering 1951 : 36; Frick 
Lo Sean is 

Paraphytomyza lontcerae (Robineau-Desvoidy), Spencer 1969 : 205. 


Compartson and diagnostic characters.-The members of this species 
are very close to those of P. orbttalts (Melander) in the general 
shape of aedeagus, but differ in lacking crossvein m-m. Spencer 
(1969) illustrated the aedeagus characteristic of this species. The 
posterior spiracles on the puparium are eetiett es in having a dark 


spine in centre. 
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Btology.-Larvae mine the leaves of various members of the genera 
Lontcera and Symphortcarpos, family Caprifoliaceae. Frick (1953). . 
reared this species from Lontcera tnvolucrata (Richards) Banks and 
Symphortcarpos albus (L.). I observed the leaf mines of this species 
in Alberta on Lonteera dtotca L., L. tartartca L. and Symphortcarpos 
aious {U.). The leafeminesisawhitich., Tineariwwith distinct frass 
granules disposed alternately along the mine. Hering (1951) illustrated 
the characteristic leaf mine. This species is the first to appear in 
early spring and there is only one generation a year. 

Geographical dtstrtbutton.-The members of this species are known 
from Europe, United States and Canada (Spencer 1969). I examined the 
following material from Alberta: 

CANADA easA Lberia 2582 60° Edmonton, White Mud Creek Park, 19.v.1968. 


2 6o\ same LOCA LLEY yea lO O97 


Paraphytomyza ntttda (Malloch) 


Acwmeny Zante daa lochwelOl 3a, 2283, Frick ~1952 9.373. 
Paymagvomyea ntttda (Malloch); Frick 1953 : 74; 1959 9: 417. 
Paraphytomyza nttida (Malloch); Spencer 1969 : 207. 

Diagnostte characters.-The members of this species are distinctive 
in having elongate mouth parts and absence of crossvein m-m. Spencer 
(1969) illustrated the distinctive aedeagus. 

Btology.-Not confirmed. Spencer (1969). noted the similarity 
between this species and P. orphana (Hendel) a stem miner on Galtum 
in Europe and has suggested as host one of the Galtum species occuring 


in Alberta; 
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Geographtcal distrtbutton.-The members of this species are known 
from United States (Frick 1953, 1959) and Canada (Spencer 1969). 
I examined the following material from Alberta: 


CANADA. Alberta : 1 9 Hitelelanderark, /.vi.. 1966. 


Paraphytomyza orbttalts (Melander) 
Phytomyza orbttalts Melander 1913 : 271. 
Phytagromyza orbitalts (Melander), Frick 1952 : 416, 1959 : 417. 
Paraphytomyza orbitalts (Melander), Spencer 1969 : 207. 

Compartson and diagnostte characters.-The members of this species 
resemble externally those of a sympatric species P. spencer? new 
species, but differ in having a distinct aedeagus and larval leaf 
mine (Fig. 73). The aedeagus has been illustrated by Spencer (1969). 
The females unless represented by bred series cannot be determined 
definitely. 

Biology .-Larvae mine the leaves of Lontcera dtotca L. and 
Symphoricarpos albus (L.), family Caprifoliaceae. The leaf mine 
Chie a /3)) is Bonds linear in shape. Pupation occurs outside the leaf 
mine. 

Geographtcal distributton.-P. orbttalis (Melander) is a Nearctic 
species, whose members are known from United States (Frick 1952, 1959) 
and Canada (Spencer 1969). I examined 10 males and one female from 
Alberta: 

CANADA. Alberta ;: 1 & Blairmore, 2/ an boca d Edmonton, 

ZO OTL 946s eColiImee Hees tricklands | d' Edmonton, University of Alberta 
Campus, from leaf mines on Lontcera diotca L., 2dIUDD Grtall96S : 


1 g Edmonton, White Mud Creek Park from leaf mines on Symphortcarpos 








y . . LN J : " utr ; ff otha! ry VE be: ee a% sah tata anya 
| bua’ (PECL Cher tenet) tae sea ‘evil bod mos 
A 7? 


vo 108 ‘arty Beaten 
» vas j 











. eae Ye, 
> ‘ erred l 4 A TARA 
6 she : ; aie ca a AG ARAL 
a . = 
i] 
* 
. 7 
, ad ae el + 
{59 BA 
‘ ‘ rs 
e 4 2, ty 
' 
- 
1T53z%% 
sa Y 
” ' ~ r a 
; + 
ce" ye 
P 
: : g 
q a 
-Yiss ing 
’ 
e “ 
POs O49 G 
\ Be ee aLe 
|™ 
f Fa all 
4 ‘s ei (EX 
A r 
‘ 
-.) 
a 
. 
~~ 
. ' 7 —_ 
a i ‘ p OS SAMO a ; 
7T 
a } ‘ } ] : j ri j A wi 5 


mare 9) wo big eolew OL hanimexa 7 -. eel it 


ies. | sa i oa 


i ; : ; i 7 











gai of pa bvhivn RSS, er " asa ft ro nn ia. AG vi ; 
. ha ee Wann ihe ha 

eo 4; r 7 fone ao i 

2h « desiree i ane i a Hei 

‘Ta ! 

ne dud 

eet 

- 


















oy e~ ee 
_ a ’ 


147 








Figs. 70 - 72. Metopomyza grtffithst. 70. surstylus. 71. aedeagus, 
lateral view. 72. ejaculatory apodeme. Fig. 73. Paraphytomyza 
orbitalis, leaf mine on Lonicera diotca L. Fig. 74. P. plagtata, 
leaf mine on Lontcera tnvolucrata (Richards) Banks. Figs. 75 - 79. 
P. spencert. 75. head, lateral view. 76. aedeagus, lateral view. 
77. cephalopharyngeal skeleton of larva. 78. posterior spiracle. 

79. leaf mine on Lontcera dtotca L. 
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Cs (Ge) Col Ove 960% 0B do’ same kocaldity, ldcl9. wate 9662) 2 So" 
sanelocality. WOviao66 3.) al: 3 Edmonton, Mayfain Park,.4 .v.1969; 


is o Blk Pstand Park. 4, view OG ys tal d'St. Albert, near Edmonton, 14.vi.1966. 
Paraphytomyza plagtata (Melander) 


Napomyza plagtata Melander 1913 : 273. 

Agromyza plagtata (Melander), Malloch 1918 : 130. 

Phycvagromj2a plagvaca’(Melander)syFrick 1952 : 416, 1959 ; 417. 
Paraphytomyza plagtata (Melander), Spencer 1969 : 208. 

Diagnostte characters.-The members of this species can be easily 
recognised by the characters given in the key. 

Btology.-Larvae mine the leaves of Lontcera tnvolucrata (Richards) 
Banks, family Caprifoliaceae. The leaf mine (Fig. 74) is linear and 
light greenish in colour. 

Geographical distrtbutton.-The members of this species are known 
from United States (Frick 1952) and Canada (Spencer 1969). I examined 
the following material from Alberta: 

CANADA. Alberta: l é' George Lake,near Busby, from leaf mines on 
Lontcera tnvolucrata (Richards) Banks, 7.vi.1968 em. 30.iv.1969, coll. 
GreceeD . a2Griretiths gel 9 St. Albert, near Edmonton, same host, 


WEAVE L9OG645 TL eL9Gsse Lt Q same docadi tye Savin L966. 
Paraphytomyza spencert new species 


Compartsons and dtagnostte characters.-The members of this species 
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resemble externally those of a sympatric species P. orbttalits (Melander) 


and can only be reliably differentiated by the examination of the characters 
of male genitalia. The females unless from bred series are very 
difficult to determine definitely. The linear leaf mine of this species 
(ete. /9)e is similar to that of P,. luteoscutellata (de Meijere) 

illustrated by Spencer (1969), but the adults are distinct in having 
completely black scutellum. This species is distinguished in Spencer's 
(1969) key to Canadian species of the genus Paraphytomyza Enderlein 

by extending the couplet 5 as below: 

ae scutellum yellow, at least between basal scutellar bristles.. 


oes et eR a Se ee Ss a tuteoscutellata (de Meijere) 


- et a ean mem UT ley mC Le armeualetc nate ais eve ies s (sels so stela' © ets se afer elenate! sie 5a 
5a. Wine Lenethaup to 2.0 mm) acdeasus as In’ Fig. /6....... 
Srneenh oo GS Geh 6 LOS oGune oe nae seo spencert n. sp. 
- WeAMinme OS DOC CSine er Utoctar sien e celeteie's ote pictels + 20 c/s. s sta neleyate srs 6 e's 6 


Desertption.-Head (Fig. 75). Frons almost equal to width 

of eye at level of front ocellus; upper orbits slightly projected 
in front of eye margin in profile; eyes oval, 1.3 times higher than 
their width, bare; ocellar triangle small; gena deepest posteriorly, 
approximately one-sixth of eye height mid-way between vibrissal and 
posterior margins; two strong Ors directed upwards; two Ort directed 
inwards; orbital setulae 4-6, reclinate; third antennal article 
rounded at tip, arista long and pubescent. 

Mesonotum. Dorsocentrals 3+l; acr numerous in approximately 
four rows. 


Leg. Mid-tibiae without any differentiated bristle medially. 
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Wing. Length in 60'1.6-1.8 mm, in ee approximately 2.0 mm; costa 


extended to vein Raps wing tip between Rass and M crossvein 


1+2° 
Meme absent; scostalaceements 2-4 in the ratio of 1.0 : 0.23 ; 0.28. 

Male genitalia (Fig. 76). penn U-shaped with slender side 
arms and no apodeme; surstyli broad and rounded, without spines; 
pregonites broad; postgonites elongate; phallophore short and darkly 
sclerotized; basiphallus consisting of broad arms; distiphallus 
removed from basiphallus by a short membranous gap, consisting of two 
distinctive curved tubes; aedeagal apodeme weakly sclerotized; 
ejaculatory apodeme small and fan shaped, bulb small and membranous. 

Colour. Frons darker above the lunule; orbits yellow; ocellar 
triangle black; antennae, gena and lunule yellowish brown; mesonotum 
and scutellum mat grayish black; humeral and notopleural areas yellow; 
femora dark brown; tibiae and tarsi mostly yellowish or slightly 
brownish; squame yellow, fringe slightly brownish; halteres yellow. 

Descrtptton of tmmature stages.-Puparium brownish yellow, oval 
and deeply segmented, measures approximately 1.5 mm x 0.8 mm. 

Larval mouth parts obtained from puparium are illustrated (Fig. 
77). Right mandible larger than left, each with two distinct teeth 
alternating with one another; labial sclerite short and darkly sclero- 
tized; paraclypeal phragmata with darkly sclerotized dorsal and weakly 
sclerotized ventral arms. 

Muscle scars on abdominal segments eal and oval; tubercles 
numerous in approximately 6-8 rows. 

Anterior spiracles small, each with about 6-8 bulbs; posterior 


spiracles (Fig. 78) small and rounded, each with about 11-12 bulbs. 
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Dertvatton of the spectfte name.—This species is named in 
honour of Dr, K, A. Spencer, who has contributed greatly to the 
knowledge of world Agromyzidae. 

Btology.-Larvae mine the leaves of Lontcera diotca L. and 
Symphortecarpos occetdentalts Hook. family Caprifoliaceae. The leaf 
mine (Fig. 79) is linear, greenish black, without discrete frass 
granules. Pupation occurs outside the mine. 

Geographtcal distrtbutton.-I examined the members of this species 
only from the Magica of Alberta: 

CANADA. Alberta : Holotype 6 Edmonton, White Mud Creek Park, 
from leat mine on Lonveerq dtoreq l., 21.ix.-l0.x.1968;” allotype 
9 same locaisity “and nost #2 sax s=-22 2x 7196383 paratypes 2 92 same 
Focalityeand nose, 92h tix>l0 . x Sl9b6: Fe1 & same locality and host, 
Geax. 196G-/ea re 1909s © *1 9 same locality andenost, 6,12. -22¢%xF1960- 
1 co i. @ Same locality and nost, coll, 6.1x, 1968, em, 2. vi. 1969' 
2 60 same locality, from leaf mines on Symphortcarpos occtdentalts 


Pore iON 1966425 1491967 and 2:vi.1967:, 4 dcvcame 
; ; Da 
Wocality, O=23.virlgoG; 1 5. same locality, 8.vi.1967; 2 60, Edmonton, 
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Genus Pseudonapomyza Hendel 


o 


Pseudonapomyza Hendel 1920 : 115. 
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The members of this genus differ from those in the genus Phytomyza 


“ee ; : : ; 
Fallen in having crossvein m-m basal to r-m and reclinate orbital 
setulae. They are represented in Alberta by two species, atra 


(Meigen) and lactetpennts (Malloch). 
Key to Alberta species of the genus Pseudonapomyza Hendel 


AY, Mesonotum weakly shining black; tarsi dark brown; 


Ta ULL a Wert ane 6c. ater shcteus te Seco ets eis ae o8 ss atra (Meigen) p.152 
= Mesonotum mat gray; tarsi yellow; wings whitish 


ee nie oredelate si eiereesrehelassae sous toiy ee lactetpennts (Malloch) p.153 
Pseudonapomyza atra (Meigen) 


Phytomyza atra Meigen 1830 : 191. 


Pseudonapomyza atra (Meigen); Hendel 1932 : 302; Spencer 1969 : 209. 


Compartson and diagnostte characters.-The members of this species 
are quite distinctive in having angulate third antennal articles. The 
adults differ from those of similar species P. lactetpennts (Malloch) 
in having dark tarsi and weakly shining black mesonotum. 

Btology.-Larvae mine the leaves of grasses (Gramineae). 


Geographical distrtbutton.-The members of this species are 


Holarctic in distribution known from Europe (Hendel 1932), United States 
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(Frick 1959) and Canada (Spencer 1969). I examined the following 
material from Alberta: 

CANADA. Alberta : 1 9 Edmonton, Deny oaee colli sh. eM. Mason: 
1 2 Edmonton, University of Alberta Campus from leaf mine on grass; 


Col e222 va ol905, em. 12.711 .1968. 
Pseudonapomyza lactetpennts (Malloch) 


Phytomyza lactetpennts Malloch 1913b : 152. 
Pseudonapomyza lactetpennts (Malloch), Frick 1952 : 419, 1959 : 419; 
Spencer! 9693. 210. 
Diagnostte characters.-The main distinguishing characters are 
mat greyish mesonotum, yellow tarsi and whitish wings. 
Biology.-Larvae probably mine the leaves of grasses (Gramineae). 
Geographtcal distrtbutton.-The members of this species are 
known from United States and Canada. The Alberta localities are as 


follows: 
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CANADA. Alberta : Elkwater; Medicine Hat; Orion (Spencer 1969). 
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Genus Napomyza Westwood 


Napomyza Westwood 1840 : 152. 
The members of this genus differ from those in the large genus 
Phytomyza Fallen in the presence of crossvein m-m. Male genitalia 


are, however, distinct. This genus is represented in Alberta by three 


species. 


Key to Alberta species of the genus Napomyza Westwood 


Os, Third antennal article with conspicuous pubescence..... ° 
AAS OT ES ET OE ee a LACES plumea Spencer p.155 
- Tia eeeaiclenie lad C1 CmadmMOSE Dare. s/s ss. s sisjsis ene sistas a sleislels 2 
Ze Smaller specimens, wing length about 2.5-3.1 mn; 
(a Eel auth otek Rib tien pene sv algay Saf SA CLS oy ee nugas spencer p55 


= Larger specimens, wing length about 3.5-4.5 mm; 


dictiphaisus darkly seclérotized...... tmmants Spencer p.154 


Napomyza tmmants Spencer 


Napomyza tmmanis Spencer 1969 : 212. 

Comparison and dtagnostte characters.-The members of this species 
differ from those of a similar Species, nugds- Spencers ing larperscize, 
wing length 3.5-4.5 mm; third antennal article slightly less quadrate 
and aedeagus with darker distiphallus. Spencer (1969). illustrated 


the distinctive aedeagus. 
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Geographical distrtbutton.-Known from Alaska, Alberta, Northwest 
Pereitortes sand Yukon bergitowy. sine Alberta locality.is as follows: 


CANADA. Alberta : Edmonton, White Mud Creek Park (Spencer 1969). 
Napomyza nugax Spencer 


Napomyza nugax Spencer 1969 : 215. 

Comparison and dtagnostic characters .-The members of this species 
differ from those of a similar species tmmants Spencer in having 
smaller size, wing length 2.5-3.1 mm; quadrate third antennal segment 
and paler distal process on the distiphallus. Spencer (1969) illustrated 
the distinctive aedeagus. They also differ from lateralis (Fallén) 
in having distinct aedeagus. 

Geographical dtstributton.-Known from Alberta, British Columbia, 
Ontario and Quebec in Canada (Spencer 1969). I examined the following 
material from Alberta: 


CANADA. Alberta: 1 d, 1 9 Blairmore, 26.vi.1966. 
Napomyza plumea Spencer 


Napomyza plumea Spencer 1969 : 217. 

Diagnostte characters.-The main distinguishing characters are 
the pubescent third antennal article and distinct male genitalia. 
The aedeagus has been illustrated by Spencer (1969). 

Geographical dtatrtbution.—Known from Alaska, Alberta, British 
Columbia, Manitoba and Quebec. The Alberta locality is as follows: 


CANADA. Alberta : Banff, Mt. Eisenhower (Spencer 1969). 
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Genus Phytomyza Falléen 


Pron Sennen e818 10 eo Te 

The main distinguishing characters of this genus are subcosta 
weakly developed distally and joined to costa independent of Ry3 
orbital *setulae™proclinate; “costa extended vein Ry,5 and crossvein 
m-m normally absent. 

The members of this genus as defined presently on the basis of 
the direction of orbital setulae and shortened costa, form a very diverse 
assemblage of many groups. The discovery and use of the characters 
of male genitalia in agromyzid taxonomy have proved beyond doubt 
that species extremely similar in external characteristics may have 
very conspicuous differences in genitalic structures. A close look 
at any of the recent keys show that many species and even sometimes 
genera can be distinguished by examination of characters of male 
genitalia only. Attempts to divide ey eeenns into various groups 
have not been successful as characters of male genitalia were not 
taken into consideration. «lt+is«not+pessible >to undertaketthe.- full 
scale revision of this genus as at present the phallic structures 
of numerous species have not been illustrated. 

This is the largest genus of agromyzid flies with about 400 
described species in the world. Spencer (1969) reported 83 species 
for Canada, of which he recorded 41 as occurring in Alberta. Sixteen 
New species are described in tiicegenus Nererand = tour additional 
species are recorded as new to Alberta. P. flavtcornis Fallen which 
has been reported as occurring in Alberta (Spencer 1969) is not 


considered here as the Alberta specimens collected from the same 


vant 
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leeality “as those of Spencer's proved to be a new species 


lutetceps described here, distinguishable from flavtcornis Fallen 

in the characters of the male genitalia. This genus is now represented 
in Alberta by 60 described species and in Canada by 99 species. 
Necessary amendments to include the further new species in Spencer's 


(1969) key to Canadian species are given. 


Key to Alberta species of the genus Phytomyza Fallén 


ECOF ipons bastcally pale wyellow, orange’ or reddish.e .c..6..> Z 
- BeacON Sm oas teal care. DCOWin OF iD ba Cle... . tstelstelslslsip ae csie as ceis 41 
AN GOYe peucetlanmes! Imormepart dal lyme lebowstetes sfo.s. s/o: sUotw a fausiere a fevers 5 
- fe CU Ia ils Cait me OU CV ROL RO CK ates sists at arcrc afs.oce sie) s are etalatsts/)<0s 5 
BW ae iid mcmoncenna mari Ctemp aC Obedark sDLrOWl. .6 6 eis «sisi © 10)e 4 
- Liierdmaneenig leartielenvel LOW. «sr. sc0i0 « major Malloch p.201 
213) 7 Upper Ors shorter than lower; aedeagus with up to 8 

COLL SIM ea eo Te renee « ranuneult (Schrank) p. 218 
- sim Ore Ut Lclatenagelatecat arene icis- cs elemattphaga Spencer p.181 
DO2 Ja HemencammilOs bsg e: WL Op atustecatess shat sn lass. ats. 6 o's arelois' acele ere erate steianays 6 
- Femora mostly dark, at most with yellow distal tips. ..... Ip 
GCS) Tiicdeanbennalimareleleay Lack sss. .c miranda ancora: Deaeeuy, 


= Third antennal article yellow; aedeagus as in Fig. 106.... 
EROS I IRON ERO lutetceps n. sp. p.198 


TOD ice Sides of thorax including humeral and notopleural areas 


os Sides of thorax dark, at most upper margins of mesopleura 
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Third antennal article with normal pubescence........... 2 
Third antennal article with conspicuously long pubescence.. 
5D Deol Cho Beara ae macad oS bien aie Oe orien wemelem eek US ye, eval) 
Uppers ramsnortere tian ower ror lacking’. Waals we cae se 5 eee 10 
Two Ors equal; hypopleuron and sternopleuron largely 

BN LOUN Mes ae ter eae ete eae ns eo 8 a a petasitt Spencer p.214 
Second costal segment two and a half to three times 

ee Lin mm UL IAG eter emete geese cece eseet sis, + 'c'5 a8 5 yy) ae ali cs sled ecsseiais te tetas 11 
Second costal segment longer, approximately four times 
Wemee ror MLOUT bate rr. sts fictts sree 5s spondylit R.-D. p.226 
Second antennal article black; hind margins of eyes 

Diacks snes is hte tes tig cA ee solidagtnivora Spencer p.224 


Second antennal article yellow; hind margins of eyes 


TSUN). Cael oareeelt terse ra ON Me matricartae Hendel p.202 
DOpereU romshOLecretian sm OWweLre Or LACKING. . «sis sie cis.cls a sterols te 13 
Disamee cme C Ud erect e re etele ete iets c's o)9) 6 aes © 6 sie vole! oe eam leiivieis wie ots e 6 19 
Faons mpacl Lyi ace edn ints eis cl aisieic e's’ aces prava Spencer p.216 
Proused mosts entirely evel 1 OW: ss. s'. ses oo) sss 0 ce «plete ater 14 


Second costal segment more than three and a half times 
WEST CL LOUIE steurtoni nie eerie ele sis > css © ots e wis ole sisioininas Riste nish 15 
Second costal segment less than three and a half times 
Weng Chie OLS tie Cli aati esata s)< sis) ole 61s 6 els lole sa nis © oleae tee sterete cisre Ly 
Upper Ors present; aedeagus as in Figs. 81, 82........... : 
easter Uric dt lsice decsee ates as COUT LEGLOTOCEE weep we DL Os, 
Upper Ors invariably lacking; larvae leaf miner on 
HEVACUCIIM iene wim tta e « Nees * BIG CRO Cae 16 
Second costal segment three and a half times length of 


LOUIE tie pie oncee ele ep a ees 3 Be ES lanatt Spencer p.196 
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1GL 2). 


Z0CL9), 


ZeC2 0), 


2 GAL) 5 


PES AS 


iba) 
Second costal segment four to four and a half times length 


CU COMIC Cea. Fost Sob Ga 0 Oc RC ICR spondyltt R.-D. p.226 

Upper Ors normally lacking... SENS aOR eee LNA EE ees 138 

Upper Ors present; aedeagus as in Figs. 93, Waoneo. 45m Bes : 
8 as RCI OR oattire SOURS ie COLIMDI Ge Stan DLO 


Second costal segment more than three times length of 
fourth, approximately 3.3 times; notopleural areas dark; 
larvae make linear leaf mines on Aster consptcuus Lindl.... 
Meeerar et eit: hacen Seaton Hae nos Teropidga opencer sp 1175 
Second costal segment less than three times length of 
fourth; notopleural areas yellowish; larvae make linear 
leaf mines on Aster ctltolatus Lindl..... PAGO MSO Aaah 

= Sate Bete eR Ronee AE ee etlzolatt Spencer p. 1380 


Third antennal article with conspicuously long pubescence; 


Pedeagic asp imate, GLOW G i. ss ose cee es lactueca Frost p. 194 

ijacdeantermnal sarticleswith normal pubescence .< vixassss ss 20 
Broad epistoma present; gena deeply extended............ 7a 
MOV Ons Tew sea Way Cgl@reihe hare G Ak oH A ce yOeUOn Dino O17 OOS Oe Ome o 24 
Hecoodr antennal mar biG GmDLACK ss 61. a cls. ss. yelp ie oles) ois ints wie 0 eeeee 22 
Second antennal article yellowish... .. <i. eis oe. eons suns 23 
Larger specimens, wing length Bie Ort} ot) Mills ace were suelsisncleue el ateneueiets 
Bee srel Vega revere rete tore Weiser ot eke hare atic are tllustrts Spencer p.192 


Smaller specimens, wing length about 2.4 mm in male; 
aedeagus as in Figs. 88, 89... blatrmorensts n. sp. p. 
Mesonocums light @ray once re lupint Sehgal p.196 
Méesonotum darker, Dilackish gray <<... s..<c08 «wis sess ss wy ss 0s 


Mestayanscaiey iowcte acto a poe tee au, Legvopiagd) spencer, p< 169 
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2625). 


21 (26). 


28(27). 


ZO C26) 7. 


30629). 


SA C2), 


Frons slightly darkened above, lunule; aedeagus as in 


ERCP MELZ© LE, GAM Gore Petes Ss soltdagtnophaga n. sp. p.224 


Pont Wotni eae? SNES SS Sq OH OO COBO US Oroi 5 ON eon Go ooo ae 26 


Gena deep, approximately one-third to one-half eye 


Gena narrower, one-sixth to one-fifth vertical eye 
GSMO oo ALO Ot eee ares SAPS te rae tree. Maree Oke ate 29 


Orbits yellow; third antennal article distinctly 


Sone share. boat: kb. . eee banffensts Spencer p.175 
Orbits. black;.. third antennal article not :so elongate. »...'. 
eR so TET TTS ee OT es OTS OS 6 8 5's 28 
Mesonotumepaleriensey sts Goons entixely*yellow .. %).:. ik was 
SPM IN as UR ob akel shou est cl ova oh P ot ad ota) oxcher obers urbana Spencer p.233 


Mesonotum darker grey; frons slightly brownish yellow.... 
MMOH LS EE RF FOTN ein f a ican SUDICLLESASpencenip.2od 
Fore-tibia yellowish; gena approximately one-fifth eye 

NedonG sw aedearicmeas daria: e eel 33 «te timtda Spencer p.233 


Fore-tibia dark; gena approximately one-sixth eye height; 


160 


larvae blotch-miners on leaves of Aqutlegta and Thaltctrum... 


rt a PES DAC tu Dt oR Sa PE IO Or ea bos iy erie; eis | S18) 
Nedeacusmas Ser LoS CO lg Od wire. « aquilegvovdes mm . Sep. Fp 67 
Asdeasuslas figured by.sspencer (L969) Fe Wat anata nade pets 

ene acacatere ei Leos cubic OR aati oer aeia aqutlegtana Frost p.166 


Acrostichals lacking or at most 3-4 isolated hairs present.... 






A ; Pay io 4. a. eal 
eS. Avia se sat eer hash SMO o<€ 
v ea 

. 


nf 2 —— 7 
IE ‘is ses sce al sate 35 atnits LIeo%: 
_ . tte enor 





; ;  * S99 
Al ea renoein oe a a 





















‘ “or 
atc. .qe as a satiation. ao veeb hes ah eeee * 
ot Lopes tensbbieana hs pocrtecess 86g YiSRSRD ARB) 
i Tul A 9 oe 
ote Vi at-eas: of ba kdare cletnmixoxqan ad ieee 
1§ @@e t+ Paoe ev eae wewda®e Penna BEE 7 
' ie 7 7 
ous ieolivey ibe of Wxde-seo ~“feworten and 
x ye ee et + PSST ONTETESUOLETCSSI TET LET ey) 
“wider teeth ofS teen Tneniinn braids. gwolley erie '5 
wf Peru an L Le Les LeWIVG bes shu Owais Olen s = Ve = 
rae ciegnuonia on 20 Shoigis Innwspae. batty taosid- egidao : 
a> °f ah a. whee eYe Ch teab | ee ea@iea de ape weaned de een 2 om 6 eB we eh a teeae ee 
a ro ’ 
oObisy vVietline yaorl qyerg soliq musonoRSM 
Qn 
fod ‘Q. Twa oy, ROUEN <0 8 eee Per Ore nee ee bees eee ae 6 ae 27 
7 
ail i oy adeinword vi Seip t &. agnoy? « (87g 1stinh mJ onoesi” 
» ee 
f j al \ waves ecenaeaw ‘+ i ee le - 
| Sanwa 
“yo Mslilueno ypisiemlwatqys atag - pdelwol fey mhaithe (0 
. if 
"+ CEN +q toonne? paki, vis SECT 2akT wh as eugnchee é sda “I 


a 

iigind oy dixig-sgm yloteninorqge atisg pliab atdeoegee: 

0, Sega, 

re Sip we nly nap ig asvenl no santa tosots Vv 
tw, | 

a ~ oe ae 

ARERR Cas Ga © oe aR : . ot : 









7 
ame ety. 


vans wis 
‘ 






ie 





SPACHO NE 


S2(32). 


3432)". 


B34) 


BOCs): 


B30). 


STehecUbye 


59,036)" 


Weyl 


Acrostichals in two ee ee Me . 36 
Squamal fringe dark; second costal segment about twice 

OTIC Cle O MPI (Mio etelstnteveteremar sr acats ia ara" ca << aie save a elena sesh se ara 8 34 
Aedeagus with distiphallus distinctly curved (Fig. 123)..... 
aortic See eens neritss SCNECTONC LU BaD emp eek 
Aedeagus with distiphallus paler and not so curved, as 

‘i peaewarKel) fone WShucialelese EMCEE a AR eae syngenestae (Hardy) p.231 
second antennal article black; larva leaf miner on 
PENSTCMON 6 ov eeescerecevess Achaea penstemonts Spencer p.213 
DeCcONGeenrentalwartacle yellow Of slightly brownish. ..... 3D 
Fore-coxae bright yellow; second antennal article 


125 Ge Bai Ga SO BE BAAS ee plantagints R.-D. p.215 


Fore-coxae dark; second antennal article brownish; 


Be dea ssw Siete ie sO) Wier te te torsos face colemanensts n. sp. p.1l82 

Oe COn eu Al lcrr steer eMeasaspate aimtete tele stisge eves sian) ceive a 4 «1e eo! ei sie. eas Y/ 
OME OCPSNS GU MILIGAS AS BRS Bei eS Goleta mics Bean Sy) 
Saat (eee mei OCial Lene eMetceatc lel este Ts ietcie asic te © overs syehs wie siete. a cle ets 38 
Squamal fringe pale; aedeagus as in Figs. 130, 131......... 
ai eR IE AHR be Ga AGA AA Re ne Sua LDi nas ies s Deeee 


Aedeagus with distiphallus membranous, as figured by 
SOON CSTE LOO in. ereteta te ckerstete svete ie ieaen ee fuscula Zetterstedt p.190 


Aedeagus with distiphallus darkly sclerotized as in Fig. 84; 


Nanva | leat Mine neon ArneCcd.n ss << en « QUNLCTVOra TN. Sp. Pp. 1/2 
Frons distinctly projected above eyes in profile..... sews wt 
Frons not so projected; aedeagus as in Fig. I1l4........% on 


OAR, Pc iret Mi RecA Cait ee ts CL IESe Cra popencen (p..w07 
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lil). 


42(41). 


AiG?) 


44(43). 


DICED). 


46(45). 


47(46). 


162 


Gena deep, about two-third eye height; aedeagus as 
Piineiratedatonencere L969) 4 -.0.-.. euvcenelig Krost p.230 


Gena narrower, about one-third eye height; aedeagus 


ecm A OF ae) eee een ner ones. « aa CODE ener a Tap. i pel O3 
MPpeGsd GeachorlLomethamml cwere Or absent. oso. cle sees « See 
Buoy rs equal as wc: «is ays Qe 8 LL RE ee ah HO eA Oe 50 
USB Cree VeMU LCST ci. vitck sc sco 0s sis < sees s Pige ans ota ett ayecs 43 
Upper OreeabSent, saws «+ «oicnua ROSS AES 1s EROS 5S OA Oe 48 


Second costal segment more than three times length of 

Govt acd eye, a Meaney Hele cere or vo eg Bead aan S YAS Uk A ROSAS SAGE Ss nao 

second costal segment less than three times length of 

TOLER SAW. PEA ae HOOmerr aaa 5 MSA om Cero SP ents OLN Sy SR ee 45 

Vanya eareminerson Acids... gee -Oraliworguspencer ip .aL/L 

Toma wieatemimer on Angeltca..... sp. indet. (Angeltea) p.234 


Acrostichals in two rows; larvae leaf miner on 


De TCE UI ee a 4a bale Qe see L Serene delphintvora Spencer p.186 
Mecrocticialsy upanpLowmmatestourm a rrepular LOWS... «/s sek «« « 46 
PRO mom ab Ve re UGWLollgicct cts els leis oe he PORTS Sees Savelels temas 47 


Frons darker; aedeagus as in Figs. 110, 111; larvae 


FSELE mubhalcwes (oi. eras” Bee Oy Oh See Mmerbensige ie SD.) p»203 
Thirdsantenial arcticlessmalls wacrostachalaeocrong arcs im 
Satta Sine Pe PEGA, FUL ee Oe Oe yy Rete be Siler engena sal 


Third antennal article larger, oval; acrostichals normal; 
larvae blotch-miners on leaves of Anemone canadensts L..... 


Sh sLaleletovahe eet el at eral clapenelens) erarctelelere. sel ete. cele, ee ele prava ppeICear p. 216 
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48(42). Second costal segment more than three times length of fourth; 
Varger specimens, wing’ length about 2.4 mm; tibiae and tarsi 
Ve wow ane DL Ome ec eats aS il PIG. 97.6 canine ce sa stylus sos 5 0p 
a a ae lA A Weill  COMONCONeHels 1. ep, Dp. Lob 
- Second costal segment less than three times length of fourth; 
smaller specimens, wing length about 1.6-1.9 mm; tibiae 
aNGe CATS Matis ys ck sa ec ace A AEN PARR O NON SAAC 49 
49(48). Frons slightly paler; acrostichais absent; aedeagus 


WEEDwatstipnallus@etratgnt..s. cre. © aqutlegtvora Spencer p.170 


= Frons darker; acrostichals present; aedeagus with 


distipnatiustwavyer.. - Pe de toke a a thaltetrtvora Spencer p.232 
D041) ehlarce yellowish Drown; larva leat miner on Cormug........ 

sites ON eee. Sunt. eee. oe. Ogromyaing Meigen p-. 165 
- Par oueGatm*DrOWlees cette pile Sa eS RO a RS CO OS ioe Syl 


51(50). Second costal segment at least three times length of 
LeOtige et etetetaiet ere eters cma ec erere cts cs fie cs ss 6 6 sss 6 cl eke ls cre lle ms) Si in| ee 
- Second costal segment less than three times length of 
LOWEN. MIG. Hate eherite whe a te est ae Cee Secs ete e's 5 Aros seurcecureok a3 
52(51). Larger specimens, wing length 2.8-3.3 mm; mesonotum 
greyish s “kthird antennal wantioele -elongateyi vs... . esse os 
RETR GOR Tas Seeds. ae LUO LUCTATNE Spencer epee 


= Smaller specimens, wing length about 2.7 mm; mesonotum 


DiSckishsee thiscd@antennalarticte "rounded... sc: ces sce eels : 
Mroms, ALTane?. Ah pureonocietuhes te users se mtltt Kaltenbach p.206. 
D351). =) Mesonotum Diriltantlyvaningme DUCK... am. edness cee es Se att 


= Mesonotum distinctly mat, greyish or black....... wie tieveis oles 2 
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54(53) . 


5553). 


BOCUSo)*. 


SWS 6 as 


70 C30)". 


D9 (IG). 


60(58). 


GE C60). 


Orbits normal in width; only fore-femur with yellow distal 
ol ers. Serie Anata wee Se, ae canadensts Spencer p.178 
Orbits broad; distal tips of femora variable from yellow 

to almost black; wing base yellow; aedeagus as in 

Picea lel Grae re ae eth, SRE, MULLTSTOde™ neetep ep. 208 


Third antennal article elongate; frons distinctly 


DBOLeCUIMOr a DOVCECVeS an tele eG sss as c's «a etneracea Hendel p.180 
Tiirementennalveartecte normal, rounded at. CLD.9 ..5 <0. cre os 56 
NOvoaitl ehatatl nMCWOMLOW SIN. elite ons </ dies ciste'ds oc FA Oye Dy 
Pecos erchalcriue appr ommately TOUr rrectlar  TOWS. .. 1. s\s 58 


Second costal segment about one and a quarter times 
Tenstherow fourths sorpresedarke. oa 4 luptntvora Sehgal p.197 


Second costal segment almost equal to fourth; aedeagus 


ASTER OAc em ae cet wate. Sane oxy Cropidismn srsp'. epir210 
les OO Un mseiel CHP tetera tetetete stotetets chare otters crn ots e eretema orev ata: erenyeere Se) 
Mesa ro tana Mer Oe CV Site tetntsts levers cree creeteteteter ss stetstereTemonerets + is 60 


Gena deep, about one-half of eye height; broad rings 
Delow eyes formed "Dy OLO1tS. sere es ee os merula Spencer p. 206 


Gena narrower at most one-fourth eye height; aedeagus 


TSMR GEL eee onete tote errors rtegerete orotate facet ereys gregarta Frick p.191 
Prone distinctly projected; orbits welll *ditterenttatedve..s 
LUptatid ere ceatanets at ecelaceyettnete ete ate atectia asters sts ees evanescens Hendel p.189 
Feons mot projected; = orbitamnomals ver ad. sear. wee rae a: 61 


Frons slightly pale above; distiphallus with distinctly 
curved "distal processes, as Lipured@by Spencer C1069) See... cs 


Beta) 4 Pas SO R:Sice0 8 Sec ce ea ea quertbunda Spencer p. 217 
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62(61). Smaller specimens, wing length about 1.75-2.0 mm; 


aedeagus acatieuredshy spencer e( L969) 4eeechas . 3G. ache cael 
tae oS ie a ous Mic. iva! acaprifelrae Spencerup.179 
- Larger specimens, wing length PAOD 3) mm; aedeagus with 


smaller hypophallus and stouter distiphallus, as figured 


Dye Pence (1809) rice etek, pertclyment de Meijere p.213 


Phytomyza agromyzina Meigen 


Phytomyza agromyztna Meigen 1830 : 191. 

Compartson and diagnostic characters.-The members of this species 
belong to the group having dark frons and two Ors equal. The adults 
are quite distinctive in having brownish yellow tibiae and tarsi. 

They resemble those of P. notopleuralts Spencer from whom they may 
be separated by having predominantly dark pleura and distinct male 
genitalia. Spencer (1969) illustrated the distinctive aedeagus. 
Other distinguishing characters of the adults are: wing length a 
approximately 2.0 mm; mesonotum with slight yellow on humeral and 
notopleural areas; antennae dark; third antennal article rounded 
apically, with normal pubescence; and dark femora. 

Biology.-Larvae make linear mines in the leaves of Cornus stolontfera 
Michx. and C. canadensts L., family Cornaceae. 

Geographical distrtbution.-Known from Europe (Hendel 1935) and 
in the United States from California and Washington (Frick 1959) 
and Canada (Spencer 1969). I examined the following material from 


Alberta: 






eal Abe denbaan rd best 


e% i a ’ eae soweeye Tie Slo page ‘ee se hes seer ae rR Gore 44 


¥ en ° 


pees 


dilv eugesio, tam 0.48. i Pigpns guivw , snpiijege, 29, aa) My 


tne of eat vitihd Salty. 19200 Se bes cultedgoayh ote hy 
p rt. i Fe 93 f , >> » " ratagtandiing as o 6 oe¢ 6 ~~) ey rte (#agh) usonsge xd agi : 





















a 
- 


' <7 ihe 


room prts« Dt 2 AUNT af y ae 


. _ With + C01 nog iol arggeegs Ss 
iy Qu on oeingat rotl.oesPaeuie etd murgnehy bits nop t 

fujin oc? . toaepey net) od Dek eee? teak, gitved gogag sit ong — 
heyy ajith) wollgy waived quivadl ph evigombsers atop, 
L nody mort, eaves “Syionee : yortin .f fo sad sidmonss Xs 

wole yeh sr seua telah’ gatvest “d Lito Bad oe 
-o/ld boture deft (8a01) sesgegd. aeblegh 23 


¥ 
bait gral is etinhbs on9, te =embJdaweiip: arnidatugalsere pm 


= - & 

hen Levetel oo volley adeile wile moenspsat, jaan 0.8 yieisaieorare 
. 7 = 5 : 
tgp: ae 


betrwoy Slorgiee eeiaay ltrs dosh eaerediia, qenoua J 
f 


« Ah toms} rel, fitze spnanseiue ieran ity a oX i aie aah i. 





gittteelots. gure) to coven odd of aonb jpoandl paves: 


166 
CANADA. Alberta ; l S wamcdwor! White Mud Creek Park, 19.v.1968; 
2 66° same Moca witty ml Um ial ounecOlla G.G.D),. Griffiths: 2 oo same 
locality, 4.v. and 8.vi.1969. Numerous leaf mines around Edmonton 


on Cornus stolontfera Michx. 
Phytomyza aqutlegtana Frost 


Phytomyza aqutlegtana Frost 1930 : 459. 

Comparison and dtagnostie characters.-The members of this species 
belong to the group having yellow frons; dark scutellum and Sibha: 
third antennal article black, with normal pubescence; two Ors equal. 
The adults resemble those of a sympatric species P. aqutlegtotdes 
new species in external characteristics and can be reliably separated 
only by examination of male genitalia. Spencer (1969) illustrated 
the distinctive aedeagus. 

Btology.-Larvae make blotch mines in the leaves of Aqutlegta 
spp. and Thaltctrum spp., family Ranunculaceae. 

Geographical distributton.-Known from United States (Frick 1959) 
and Canada (Spencer 1969). I examined the following material from 
Alberta: 

CANADA. Alberta : 1 9 Edmonton, University of Alberta Campus, 
from blotch leaf mines on Aquitlegta sp. (cultivated), coll. 16-18.vii. 
1966, em. 14.ii1.1967; numerous leaf mines around Edmonton on Aqutlegta 
ep. , vukon werritory i 1 S Lake Teslin from leaf mines on Aqutlegta 
beeprsetyilapiock: ,vcoll m1 livids 1968\eem 10 vilg60smeols Teese. De 


Griffiths. 
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Phytomyza aqutlegtotdes new species 


Compartsons and dtagnostte characters.-The members of this species 
belong to the group characterized by yellow frons; normal mouth 
margin; dark scutellum; mostly dark femora and pleura; and 3-6 
rows of acrostichals. The upper orbital bristles vary in length from 
almost equal to two-third the length of lower. Therefore, this species 
has been included in two couplets in Spencer's (1969) key to Canadian 
Species of the genus Phytomyza Fallén as amended below: 

19: Only 1 Ors present; second costal section at most 3 1/3 
inne lems Cia Ofte POUL LI wt. cites +6 3 sisa's asterophaga Spencer 


= Both Ors present; second costal section 3% to 4 times 


eNoae apne mem ULI? Le, ev ttc edewetans eae. stats <iee se ess a6; 6! 5's. oehe aa ekenelal ccs lope 19a 
Loa Lower Ors only slightly weaker than upper; aedeagus as 

Hae RULES BOs Otte ole aise oie sia siete $06 609 0° aqutlegtotdes n. sp. 
- Invariably small upper Ors present; aedeagus not so..... 20 
BO. Jowls deep, almost 4 eye height; third antennal segment 


distinctly elongate; aedeagus as illustrated (Spencer 
(CUPENS ct A ay AON Dr oa re at eg banffensts Spencer 


= Jowls narrower, about one-sixth eye height; third 


antennal secment) TOUnded via cas stes 6 sesis ee sles siuiv siers s eisles eieie. 36a 
36a. Aedeagus as illustrated (Spencer 1969)...aqutlegtana Frost 
- Ned e@agisuas sing tieures Olen G2. via + state aquilegtotdes n. sp. 


Descrtptton.-Head. Frons approximately one and a half times 


width of eye at level of front ocellus, not projected in front of 
eye margin in profile. Mouth margin normal; jlunule high. Two Ors, 


directed upwards, length of upper Ors varies from equal to two-third 
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the length or lower; two Ort, directed inwards and upwards, almost 
equal in sizes; orbital setulae: few 6-7, proclinate., Eyes oval, 
approximately 1.35 times higher than their length, bare; ocellar 
triangle small. Gena approximately one-sixth vertical eye height. 
Third antennal article rounded at tip, with normal pubescence; arista 
aera with slightly long pubescence. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acr 4-5 irregular 
rows. 

Wing. Length approximately 2.1-2.5 mm; costa extended to vein 
Ris smceseal Seamentse 2-4¢ingthe wationof NeceQt28ac50.2739 crossvein 
m-m absent. 

Male genitalia (Figs. 80-82). Hypandrium (Fig. 80) V-shaped, 
with narrow Efac arms and short, broad apodeme; pregonites broad; 
postgonites elongate; surstyli normal; aedeagus (Figs. 81, 82) 
as illustrated; ejaculatory apodeme small, fan shaped, with small 
bulb. 

Colour. Frons varies from bright yellow to orange; orbits and 
gena yellow; ocellar triangle weakly shining black; both vertical 
bristles on dark ground; antennae black; mesonotum, scutellum and 
pleura mat greyish black; humeral areas with slight yellow; coxae 
blacks Siemorasidark; witheyeltowsonsdistaletips;" tibiae and¥tarsi 
yellowish brown; squamae and fringe pale; halteres yellow.. 

Derivation of the spectfte name.-The name aqutlegtotdes indicates 
that the members of this species have similar biology to those of 
P. aqutlegtae Hardy. 


Biology.-Larvae make blotch mines on the leaves of Aqutlegta formosa 
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Fisch. and Thaltctrum venulosum Trel., family Ranunculaceae. Pupation 


takes place outside the mine. The dark brown puparia measure approximately 


1.75 mm x 0.8 mm, and are covered all over with conspicuous tubercles 
and spines, as in the palaearctic species P. thaltetricola Hendel. 

Geographteal dtstrtbutton.-The members of this species are known 
only from the localities of their type specimens as below: 

CANADA. Alberta : Holotype 3’ Edmonton, White Mud Creek Park, 
from leaf mines on Thaltctrum venulosum Trel., coll. 5.ix.1968, em. 
eli 1906: paratypes | 3 same Cat el tele <1 OOo. 

ALASKA. Paratypes 1 a 2 ey Chilkat, near Haines, from leaf 
mines on Aqutlegia formosa Fisch., coll. 29 .vi.1968, em. 22.vi1.1968, 


ive oeeande lw lI965,8 COLIN. 6G,U.D.) Grittiths. 
Phytomyza aqutlegtophaga Spencer 


Phytomyza aqutlegtophaga Spencer 1969 : 227. 

Compartsons and dtagnostite characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellum; 
mostly dark pleura and femora; third antennal article black, with 
normal pubescence and broad epistoma. The adults resemble those of 
P. lupint Sehgal but differ in having darker or blackish grey mesonotum 
and distinct male genitalia. They differ from other related species 
P. affinalis Frost, P. blatrmorensts new species and P. tllustris 
Spencer in having second antennal article yellowish brown. Spencer 


(1969) illustrated the distinctive aedeagus. 


Biology.-Larvae bore inside the stems of Aqutlegia sp. (cultivated), 


family Ranunculaceae, and pupate at the stem base. The dark brown 
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pupae can be found during late summer. 

Geographteal distrtbutton.-The members of this species are known 
from Canada (Spencer 1969). I examined the following material from 
Alberta: 

CANADA. Alberta : l d' Edmonton, Aberhart Hospital, University 
of Alberta, from stem-base of Aqutlegta sp. (cultivated), coll. 
ie moO Osten + hs sx ALI68 3 Fol di 5 99 same locality, swept over Agutlegta 
SD merevien lOO: . 2 5A il & same locality, from stem-base of Aquilegta 


Cow, COL MmoMy Lx, LIOo,em., ZOetxs-20.xX 1900, coll. G.C.D. Griffiths. 
Phytomyza aqutlegtvora Spencer 


Phytomyza aqutlegivora Spencer 1969 : 229. 

Compartsons and diagnostic characters .-The members of this 
species belong to the group characterized by dark frons, mesonotum 
and scutellum; upper Ors lacking; essentially dark femora and 
pleura and second costal segment less than three times length of fourth. 
The adults resemble those of P. thaltctritvora Spencer but differ in 
having yellowish frons and lacking acrostichals. They also differ 
from the similar species P. mtnuscula Goureau in having very different 
male genitalia. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Biology.-Larvae make linear mines on the leaves of Aqutlegta sp. 


(cultivated), family Ranunculaceae. Pupation takes place outside the 
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mine. 

Geographteal dtstrtbutton.-The members of this species are known 
only from the locality of its type series from Canada (Spencer 1969). 
I examined the following material from Alberta: 

CANADA. Alberta: 5 do Edmonton, Aberhart Hospital, University 
of Alberta Campus, swept over Agutlegia sp. (cultivated), 25.vi.1969; 
1 é‘ same POCA Lay erro Va ec O fs em oo ‘same locality, from leaf mines 
eneraurrveola@sp., colt, 4eix. 1966, em, 16-19 .1x.1968, 30x. 1968; 
2 dotmdnontont Garneau, from same totes COU On Lior Lo OO eel sey Lt rd os 


1968. 


Phytomyza araltvora Spencer 


Phytomyza araltvora Spencer 1969 : 230. 

Compartson and dtagnostte characters.-The members of this species 
belong to the group characterized by dark frons, mesonotum and scutellun; 
upper Ors shorter than lower; and second costal segment more than 
three times fourth. The adults resemble those of P. osmorhtzae 
Spencer but differ in having yellow tarsi and distinct male genitalia. 
Spencer (1969) illustrated the aedeagus characteristic of this species. 

Biology.-Larvae make linear mines on the leaves of Aralia 
nudtcaulis L., family Araliaceae.. Pupation takes place outside the 
mine, 

Geographical distribution.-The members of this species are known 
only from Canada (Spencer 1969). I examined the following material 
from Alberta: 


CANADA. Alberta: 1 &' Edmonton, river bed near University of 
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Alberta campus, 14.vi.1969; numerous leaf mines around Edmonton and 


in Elk Island Park on Aralia nudicaults L. 


Phytomyza arntctvora new species 

Comparison and dtagnostic characters .-The main distinguishing 
characters of the members of this species are pale frons; two equal 
Ors; third antennal article normal; mouth margin normal; mesonotum, 
pleura and scutellum all mat greyish black; femora black, with slight 
yellow on distal tips and squamal fringe dark. The adults resémble 
those of P. fuscula Zetterstedt and can be reliably distinguished 
only by examination of male genitalia. The members of this species 
are included in Spencer's (1969) key to Canadian species of the 


genus Phytomyza Fallén by extending the couplet 50 as below: 


S08 Mesopletbamen CELea, mirey.g. . heaeher otk. Geicheteis's sb ne ose voce tome DUS 

- Mesopleura with upper margin narrowly elk whhent PRCA: =) 

50a. Aedeagus with distiphallus membranous, as illustrated 
(Spencer *1969)IS8, Soe. SPORT CAREER. fuscula Zetterstedt 


- Aedeagus with distiphallus sclerotized, as in figure 84..... 
PL DRAENOR. Oe ees ES. SONS. arntetvora n. sp. 
Desertptton.-Head. Frons approximately twice width of eye at 
level of front ocellus, not projected in front of eye margin in profile. 
Mouth margin normal. Two Ors, equal in size, directed upwards; one 
large Ort and a small hair below, directed inwards and upwards; 
orbital setulae few, approximately 8-9, proclinate. Eyes oval, 
almost equal in height to their length; ocellar triangle small. 
Gena approximately one-fourth vertical eye height. Third antennal 


article rounded at tip, with normal pubescence, arista normal, pubescent. 
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Mesonotum. Dorsocentrals 3+l strong bristles; acr in two rows. 

Wing. Length in male 2.4 mm; costa extended to vein BLS 
costal ’segments 2-4 in gherratio of 1 : 0.35:°%0.5; crossvein m-m 
absent. 

Male genitalia (Figs. 83-85). Hypandrium (Fig. 83) small, side 
arms broad, no apodeme; pregonites broad; postgonites elongate; 
surstyli normal; aedeagus complex as illustrated in figure 84; 
ejaculatory apodeme (Fig. 85) small, bulb small and membranous. 

Colour.# Frons paleswhitish, slightly darkened at centre; orbits 
pale; gena yellowish; ocellar triangle weakly shining black; vte 
on black and vit on margin of dark and yellow grounds; antennae black; 
mesonotum, scutellum and pleura mat greyish black; coxae black; 
femora black, with slight yellow on distal tips; tibiae and tarsi 
black; squamae pale, fringe dark; halteres pale. 

Derivation of the spectfte name.-The members of this species 
are named after the generic name of their food plant. 

Biology.-Larvae make linear leaf mines on Arntca cordifolia 
Hook., family Compositae. Pupation occurs inside the leaf mine and 
the whitish puparia can be collected during July and August. 

Geographtcal distrtbution.-The members of this species are known 
only from the type locality: 

CANADA. Alberta : Holotype & Jasper National Park, near Medicine 
Lake; from leaf mines on Arnica cordifolia Hook., coll. 16.vii.1969, 
Cine 206 Vid l 969e8 Codd GeG. De Critiithss jmumereuc.leatemi nes, On Lhe 


same host around Jasper. 
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Figs. 80 - 82. Phytomyza aquilegtotdes. 80. hypandrium. 81. aedeagus, 
lateral view. 82. distiphallus, ventral view. Figs. 83 - 85. 

P. arnicivora. 83. hypandrium. 84. aedeagus, lateral view. 85. 
ejaculatory apodeme. Figs. 86 - 90. P. blatrmorensts. 86. hypandrium. 
87. postgonite. 88. aedeagus, lateral view. 89. aedeagus, ventral 
view. 90. ejaculatory apodeme. . 





175 


Phytomyza asterophaga Spencer 


Phytomyza asterophaga Spencer 1969 : 230. 

Compartson and dtagnostte characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellun; 
essentially dark femora and pleura and upper Ors lacking. The adults 
resemble those of P. ctltolati Spencer and differ in having a darker 
notopleural area and different biology. Spencer (1969) illustrated 
the aedeagus and leaf iden distinctive of this species. 

Btology.-Larvae make linear mines on the leaves of Aster consptcuus 
Lindl., family Compositae. The leaf mines are distinctive in having 
frass disposed in the form of discrete granules alternately in the 
mine. Pupation occurs outside the mine. 

Geographical distrtbution.~-The members of this species were 
previously known only from the locality of type series from Western 
Canada (Spencer 1969). I examined the following material from Alberta: 

CANADA. Alberta ; 1 S Blairmore, 2627 OGG: ae 3’ Edmonton, 

White Mud Creek Park, from leaf mines on Aster consptcuus Lindl., 
Cole Oa Ke [O6, em, ©. dade LOO) G. 2 60° Elk Island Park, same host, 


Tle to. Vis, L907. 


Phytomyza banffensts Spencer 


Phytomyza banffensts Spencer 1969 : 231. 


Comparisons and dtagnostie characters.-The members of this 


species belong to the group characterized by yellow frons; essentially 


dark scutellum, pleura and femora; acrostichals in 3-6 rows and 
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third antennal article with normal pubescence. The adults resemble 
those of P. aqutlegtana Frost and P. aqutlegtotdes new species but 
differ in having deeper gena, approximately one-half of vertical eye 
height, elongate third antennal segment and distinct male genitalia. 
Spencer (1969) illustrated the distinctive aedeagus. 

Geographical dtstributton.-The members of this species were previously 
known only from the locality of its type series from western Canada 
(Spencer 1969). JI examined the following material from Alberta: 


CANADA. Alberta : 2 do Jasper, 17.vi.1966. 


Phytomyza blatrmorensts new species 


Compartson and dtagnostie characters.-A member of this species 
belongs to the group characterized by yellow frons; two equal Ors; 
broad epistoma; normal third antennal segment; dark scutellum and 
mostly dark femora and pleura. The adult resembles those of P. luptnt 
Sehgal and P. aqutlegtophaga Spencer but differs in having second 
antennal article black and distinct male genitalia. It also resembles 
other similar species P. tllustris Spencer and P. affinalts Frost 
and may be separated from them as shown below in extension to Spencer's 
(1969) key to Canadian species of the genus Phytomyza Fallén: 
2a. Large specimens, wing length 3.0-3.4 mm; normally one 

OORT ence oo Cea e Meroe Vacetens elstacs aielstors tehoresotete tllustrts Spencer 
= Smaller specimens, wing length at most 2.4 mm in male; 

(ie (Os Coir res Als be St POnGR OLA bs Gtk ca ad DOr) CIOL a ibaitra choo ian een 29b 
ZODs Frons entirely yellow; aedeagus as illustrated (Spencer 


19.69,) (ceie Cecte ees a etere entire ats eiare's sce ssiiecatsha stoves stetens afftnalts Frost 
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- Frons slightly darkened; aedeagus as in figures 88, 
OORT ets INRA iy Re MEE ice sols ia%e ace blatrmorensts n. sp. 

Deseripttion.-Head. Frons approximately two and a half times width 
Of eyesat level of front,ocellus; orbits broad, distinctly projected 
in front of eye margin in profile; broad epistoma. Two equal Ors, 
directed upwards; two Ort, directed inwards and upwards, lower one 
weaker than upper; orbital setulae few, 6-7, proclinate. Eyes oval, 
slightly slanted, their vertical height being approximately 1.25 
Lames = their, leneth;, acellar ee small. Gena approximately 
WZ) wuts their length; ocellar triangle small. Gena approximately 
one-third vertical eye height. Third antennal article large, circular, 
with normal pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acr approximately 
8-9, in two rows. 
Wing. Length in male approximately 1.75 mm; costa extended 
EOgvoineR eee .cOstallscoments) 2-4 in ratio of 1 : 0.35 : 0.655 
crossvein m-m absent. 

Male genitalia (Figs. 86-90). Hypandrium (fig. 86) V-shaped, 
narrow side arms, no distinct apodeme; pregonites broad; postgonites 
(Fig. 87) long, with hook-like process anteriorly; aedeagus (Figs. 

88, 89) as illustrated; ejaculatory apodeme (Fig. 90) small, well 
sclerotized, bulb small, membranous. 

‘Colour. Frons yellow, very slightly darkened above; orbits yellow, 
with slight dark near upper Ors; gena and lunule yellow; ocellar 
triangle weakly shining black; both Vt's on dark ground; antennae 
black; mesonotum, scutellum and pleura mat grey; legs black, only 
distal tips of femora with slight yellow; squamae pale, fringe brown; 


halteres yellow. 
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Dertvatton of the spectfte name.-This species is named after the 
locality of its type specimen. 
Geographtcal distritbutton.-A member of this species is known 
only from the type locality: 


CANADA. Alberta : Holotype 6 Blairmore, 20201. 1700. 


Phytomyza canadensts Spencer 


Phytomyza canadensts Spencer 1969 : 231. 

Compartson and dtagnostte characters .-The main distinguishing 
characters of the members of this species are: dark frons; two equal 
Ors; brilliantly shining black mesonotum and scutellum; acrostichals 
in approximately two rows; dark tarsi and second costal segment less 
than three times length of fourth. The adults resemble those of very 


similar species P. multtftdae new species but differ in having narrower 


orbits and different puparia. 


Btology.-The larvae were stated by Spencer (1969) to make linear 
mines in the leaves of Anemone canadensts L., family Ranunculaceae. 
The characteristic leaf mines have been illustrated by Spencer (1969). 
However a confusion seems to have arisen, since the leaf figured 
by Spencer is clearly not of this species. Mr. Griffiths and myself 
have found similar leaf mines only on Anemone riparia Fern., never on 
A. canadensis L. The mined leaf figured by Spencer was probably also 
of A. riparia Fern. 

Geographical distrtbutton.-The members of this species are known 


only from Canada from the type locality (Spencer 1969). I examined 
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the following material from Alberta: 
CANADA. Alberta : Numerous empty leaf mines on Anemone rtparta 
Fern., Edmonton, White Mud Creek Park, 5-6.ix.1968, and in Elk Island 


Park. 
Phytomyza caprtfoltae Spencer 


Phytomyza caprtfoltae Spencer 1969 : 233. 

Compartson and diagnostic characters.-The main distinguishing 
characters of the members of this species are: frons black, not 
projected; two equal Ors; normal third antennal article; mat 
grey mesonotum, scutellum and pleura; approximately four rows of 
aer; black tarsi and second costal segment less than three times length 
of fourth. The adults resemble those of P. pertclyment de Meijere 
and can be reliably separated only by examination of male genitalia. 
Spencer (1969) illustrated the distinctive aedeagus. 

Btology.-Larvae mine the leaves of Symphortcarpos sp., family 
Caprifoliaceae. 

Geographical distrtbution.-The members of this species are known 
only from the locality of its type series from Canada (Spencer 1969). 
I examined the following material from Alberta: 

CANADACe Wlberta:) 2 bs 6 99 Edmonton, White Mud Creek Park, 


from leaf mines on Symphortcarpos sp., coll. 10.ix.1966, em. 9.i. 
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Phytomyza ctltolatt Spencer 


Phytomyza ctliolatt Spencer 1969 : 234. 

Comparison and diagnostic characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellum; 
essentially dark femora and pleura and upper Ors absent. The adults 
resemble those of P. asterophaga Spencer but differ in having yellow 
on notopleural areas and different biology. 

Btology.-Larvae make linear mines on the leaves of Aster ctliolatus 
Lindl., family Compositae. The leaf mines are distinctive in having 
frass disposed in continuous streaks. Pupation occurs outside the 
mine. Spencer (1969) illustrated the characteristic leaf mine. 

Geographteal distributton.-The members of this species are known 
only from the type locality (Spencer 1969). I examined the following 
material from Alberta: 

CANADA. Alberta : Numerous leaf mines on Aster ciltolatus 


Lindl. around Edmonton during July and August. 


Phytomyza ctneracea Hendel 


Phytomyza cineracea Hendel 1920 : 160. 

Comparison and dtagnostte characters .-The main diagnostic 
characters of the members of this species are: yellowish brown frons; 
mat grey mesonotum and scutellum; black tarsi and second costal 
segment approximately two times the length of the fourth. The adults 
are distinctive in having elongate third antennal article. They differ 


from those of similar species P. ertgerontophaga Spencer in having 
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frons distinctly projected above eyes and distinct male genitalia. 
Griffiths (1968) and Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Larvae of this species feed inside the stems of Ranunculus 
spp., Ranunculaceae (Griffiths 1968). 

Geographtcal dtstrtbutton.-The members of this species are known 
from Europe,Iceland (Griffiths 1968) and Canada (Spencer 1969). I 
examined the following material from Alberta: 

CANADA. Alberta : 8 é¢'Blairmore, swept over Ranunculus aecrts 


ie, tami ly Ranunculaceae, 26.vi.19663; 3 53° Jasper, 16-19 yi. 1966. 
Phytomyza clemattphaga Spencer 


Phytomyza clemattphaga Spencer 1969 : 236. 

Compartson and dtagnostte characters .-The members of this species 
belong to the group characterized by yellow frons and partially yellow 
scutellum. The adults differ from those of P. major Malloch in 
having darker body and black third antennal segment. They differ from 
those of P. ranuneult (Schrank) in having both Ors of equal length 
and distinct male genitalia. Spencer (1969) illustrated the distinctive 
aedeagus. 

Btology.-Larvae make linear mines on the leaves of Clematts 
verticellaris DC, family Ranunculaceae. Pupation occurs inside 
the leaf mine. 

Geographtcal distributton.-The members of this species are known 
from Canada only from the type locality. I examined the following 


material from Alberta: 
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CANADA. Alberta : Holotype d Cin K.A. Spencer's collection) 
Edmonton, River bed near University of Alberta campus, from leaf 
MinesmOnlclemayts VEerrice: aris DC, coll, 26,.vii.1966, em. 7.vidi. 
i106, eCOlLlweb. Hocking paratype nL 9 (in K.A. Spencer's collection) 
Edmonton, University of Alberta campus, from same host, coll. 24. 
ie OO we em. 9.x. 19005) eZ bh 4, oy Edmonton, river bed near University 
of Alberta campus, same host, coll. 26.vii.1966, em. 6-12.viii.1966, 
coll. B. Hocking; 4 90 Edmonton, University of Alberta campus, same 


Hos meoOl oni. LOO, sem mlec at 900, 4.11596) and J lida. 1967, 
Phytomyza colemanensts new species 


Compartson and dtagnostie characters.-A member of this species 
belongs to the group characterized by yellow frons; two equal Ors; 
mouth margin normal; third antennal article with normal pubescence; 
dark scutellum; mostly dark femora and pleura; and acrostichals 
approximately 3-4 scattered hairs. The adult resembles those of 
P. penstemonts Spencer and P. plantaginis R.-D. from which it 
may be separated as shown below in extension to Spencer's (1969) 


key to Canadian species of the genus Phytomyza Fallen: 


ot, | Wakes velop eaten m etter ainest cb? Kal-Wal eer See RO MP Re Cay TsO eno ee Gime 4la 
- Fore-coxae conspicuously yellow......... plantagints R.-D. 
4la. First and second antennal segment black; aedeagus as 

nine erated (Sen Ce res 9) eerie. <scleeere penstemonts Spencer 


- First and second antennal segment yellowish brown; 


Bedeavus ease Ueto LesegL, v.10 010 s)s wis:< colemanensts n. sp. 
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Desertptiton.-Head. Frons almost twice the width of eye at level 
Of fromt ocellus, slightly projected in front of eye margin in profile. 
Mouth margin normal. Two equal Ors directed upwards; one strong 
Ort incurved, one small hair present below Ort; orbital setulae 
only 2, proclinate. Eyes slightly slanted, their vertical height being 
1.2 times their length, bare; ocellar triangle small. Gena approximately 
one-third vertical eye height. Third antennal article with slight 
angle anterodorsally, with normal pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentral 3+1 strong bristles; acr few, 3-4 
scattered hairs. 

Wing. Length in male 1.6 mm; costa extended to vein Ryis3 
costal segments 2-4 in the ratio of 1 : 0.3 : 0.7; crossvein m-—m 
absent. 

Male genitalia (Fig. 91). Hypandrium U-shaped, with broad 
side arms; pregonites broad; postgonites elongate, with curved 
process anteriorly; surstyli normal; aedeagus (Fig. 91) with distinctive 
hypophallus; ejaculatory apodeme broad, bulb small and membranous. 

Colour. Frons, orbits and gena yellow; ocellar triangle weakly 
shining black; Vte on black and vei on margin of dark and yellow 
ground; first and second antennal articles yellowish brown; third 
antennal article black; legs black; mesonotum, scutellum and pleura 
mat greyish; squamae and fringe pale. 

Dertvatton of the spectfte name.-This species is named colemanensts 
after the name of the type locality. 

Geographical distributton.-A member of this species is known 
only from the type locality: 


CANADA. Alberta : Holotype Peco lenanh 2 haWals 196 6s 
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Phytomyza columbtnae new species 


Compartson and dtagnostte characters.-The members of this species 


belong to the group characterized by yellow frons; upper Ors shorter 


than lower; dark scutellum; essentially dark femora and pleura. 
The adults differ from those of the similar species P. ttmtda Spencer 
and may be separated as shown below in extension to Spencer's (1969) 


key to Canadian species of the genus Phytomyza Fallen: 


24. Jowlstnarrows iyoe@toe, menticaleeyephetchtf .ckhin -cusatase 24a 
- Jowlemdeepersy 11/3) toesevertical,cyetheicht.¢..5... Ney purer Ae) 
24a. Fore-tibia yellowish; aedeagus as illustrated (spencer 

TOG ORE es . pp Be tee. e tn thn bee .. timtda Spencer 


- Fore-cibialdarks) *aedeacusvas! uni [istres!93§294-e0%ne 
etl CCS ine fre eath. akee CaEe . [Bite COLMNDINGCAD sy SD 
Descrtptton.-Head. Frons approximately twice width of eye at 
level of front ocellus, not projected in front of eye margin in profile. 
Mouth margin normal; Jlunule high. Two Ors, directed upwards, upper 
one shorter than lower; two Ort, directed inwards and upwards; orbital 
setulae few 5-6, proclinate. Eyes oval, approximately 1.2 times 
higher than their width, bare; ocellar triangle small. Gena approximately 
0.22 times vertical eye height. Third antennal article rounded at 
tip, with normal pubescence; arista normal, pubescent. 
Mesonotum. Dorsocentrals 3+1 strong bristles; acer in 4-5 
irregular rows. 
Wing. Length 1.5-1.8 mm; costa extended to vein Ryis3 costal 
Séementei234 in wthepratiotob l s0).334r 0245.9 chossveingm=m absent; 
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Male genitalia (Figs. 92-95). Hypandrium (Fig. 92) V-shaped, with 
small apodeme; pregonites broad; postgonites elongate; surstyli 
normal; aedeagus (Figs. 93, 94) as illustrated; ejaculatory apodeme 
(Fig. 95) small, fan-shaped, bulb small, membranous. 

Colour. Frons and gena pale; orbits slightly darkened lunule 
dark; ocellar triangle shining black; antennae black; both V¢t's 
on dark ground; mesonotum, scutellum and pleura mat greyish black; 
legs black; squamae pale, fringe brown; halteres yellow. 

Dertvation of the spectfite nane.-The members of this species 
eee neaed columbtnae after the common name of their food plant 
Columbine (Aquilegia). 

Btology.-Larvae make blotch mines in the leaves of Aqutlegta sp. 
€cultivated) and Thaltetrum venulosum Trel., family Ranunculaceae. 
Pupation occurs outside the mine. The dark brown puparium measures 
approximately 1.5 mm x 0.75 mm and is densely covered with small 
spinnules. 

Geographical distrtbutton.-The members of this species are known 
only from the type locality: 

CANADA. Alberta : Holotype e enodton: White Mud Creek Park, 
from blotch. mines on Thalictrum venulosum Trel., coll. 6.1x.1968, 
em. 19.ix.1968; paratypes 2 69 Bdmonton, Aberhart Hospital, University 
of Alberta campus, from leaf mines on Aquilegia sp. (cultivated), coll. 
Wel, LOGO Weel Wo six, LOGorands? 11, 190937" 2 hein locality, swept over 
AGUilegTarsp. © 20. VL.1969; 0 1 é\Edmonton, University of Alberta campus, 
Promeileat mines on Zguetegra ep., coll. 13.Vie,1969, em. 17. Vi .loog 5 
2 66 Edmonton, Rainbow Valley, from leaf mines on Thaltetrum venulosum 
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Phytomyza delphintvora Spencer 


Phytomyza delphitntvora Spencer 1969 : 238. 

Compartsons and dtagnostte characters.-The members of this species 
belong ro the group characterized by dark frons, mesonotum and scutellum; 
essentially dark femora and pleura; upper Ors shorter than lower 
and second costal segment less than three times length of fourth. The 
adults differ from those of the similar species P. mertenstae new 
species and PP. prava Spencer in pains only two rows of acrostichals 
and distinct male genitalia. Spencer (1969) illustrated the aedeagus 
characteristic of this species. 

Btology.-Larvae mine the leaves of Delphinium sp. (cultivated), 
family Ranunculaceae. Spencer (1969) illustrated the characteristic 
linear mine. Pupation occurs outside the mine. 

Geographical distrtbutton.-The members of this species are known 
only from the type locality (Spencer 1969). I examined the following 
material from Alberta: 

CANADA. Alberta : 2 Ooumamenton White Mud Creek Park, 28.v. 


1967; numerous leaf mines around Edmonton on Delphintum sp. (cultivated). 


Phytomyza edmontonensts new species 


Comparisons and dtagnostte characters.-A member of this species 
belongs to the group characterized by dark frons; upper Ors absent; 
essentially dark femora and pleura; mat greyish black mesonotum and 


scutellum; and second costal segment more than three times length 


of fourth. The adult resembles that of P. modtca Spencer from which 
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it may be separated as shown below in an extension to Spencer's (1969) 
key to Canadian species of the genus Phytomyza Fallen: 
78. Second costal section long, five times length of 
FECREEES Bo odo mesh 3 errs Grctatar sveteraiaie stews - pallipes spencer 
- peeond costal section shorter, up to’ three and a half 
BimMese eno ChmOle LOUNEL ea eck s. « oO GRR TE RIALS AAA Gy eS Oa 
18a. Second costal section slightly over three times length of 
fourth; veins pale; aedeagus as illustrated (Spencer 
CLOGO) Fivswes Sortie cee cate ats LBs fecle ie ees modtca Spencer 
= Second costal section three and a half times length of 
£OuUrthS ey) Veins, brownish; racdeacusgas in Eieure 97. ..... onc 
Rte ee ene ee fess  CCINONCONICNIG? Ss ol) ESD 
Descrtptton.-Head. Frons approximately twice the width of eye 
at level of front ocellus, not projected in front of eye margin in 
profile. One Ors, curved upwards; three strong Or? directed inwards; 
orbital setulae numerous, proclinate. Eyes almost circular, their 
vertical height being 1.1 times their length; ocellar triangle small. 
Gena narrow, approximately 0.3 times eye height midway between vibrissal 
and posterior margins. Third antennal article slightly enlarged, 
rounded at tip, with normal pubescence; arista normal, pubescent. 
Mesonotum. Dorsocentrals 3+1 strong bristles; acer in, three 
irregular rows. 
Wing. Length in male 2.4 mm; costa extended to vein Ryi53 costal 
segments 2-4 in the ratio of 1 : 0.26 : 0.3; crossvein m-m absent. 
Male genitalia (Figs. 96-98). Hypandrium (Fig. 96) U-shaped, 
with broad side arms, pregonites elongate; postgonites broad anteriorly 


and with a small hook; surstyli small; aedeagus (Fig. 97) darkly 
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Fig. 91. Phytomyza colemanensts, aedeagus, lateral view. Figs. 

92 - 95. P. columbinae. 92. hypandrium. 93. aedeagus, lateral view. 
94. distiphallus, ventral view. 95. ejaculatory apodeme. Figs. 

96 - 98. P. edmontonensts. 96. hypandrium. 97. aedeagus, lateral 
view. 98. ejaculatory apodeme. Fig. 99. P. gregarta, aedeagus, 
lateral view. 
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sclerotized and as illustrated; ejaculatory apodeme (Fig. 99) very 
broad, bulb small and membranous, the latter with darkly sclerotized 
areas. 

Colour. Frons, orbits and gena brown; ocellar triangle black; 
mesonotum, scutellum and pleura mat black; femora black, tibiae 
and tarsi yellowish brown; wing veins brownish; squamae and fringe 
pale; halteres yellow. 

Dertvatton of the spectfte name.-This species is named after the 
type locality. 

Geographical dtstributton.-A member of this species is known 
only from the type locality: 


CANADA. Alberta : Holotype ue aneat ont White Mud Creek Park, 


Lome slI60.0coll.. G.C.D. Griffiths. 


Phytomyza evanescens Hendel 


Phytomyza evanescens Hendel 1920 : 167. 

Comparisons and diagnostic characters.-The diagnostic characters 
of the members of this species are: dark frons; two equal Ors; 
normal third antennal article; mat grey mesonotum, scutellum and pleura; 
dark tarsi; second costal segment less than three times length of- 
fourth and acrostichals in approximately four rows. The adults differ 
from those of similar species P. caprtfoliae Spencer, P. pertelyment 
de Meijere and P. quertbunda Spencer in having frons distinctly projected 
and characteristic male genitalia. The surstyli have long wing-like 
processes. Griffiths (1964) illustrated the male genitalia characteristic 


of this species. Spencer (1969) also figured the aedeagus. 
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Biology.-Larvae feed inside the stems of Ranunculus spp., 
family Ranunculaceae (Griffiths 1968). 
Geographtcal dtstrtbutton.-The members of this species are known 
from Europe, Iceland, Faroes (Griffiths 1968) and Canada (Spencer 
1969). I examined the following material from Alberta: 
naar i Ln 
CANADA. Alberta: 1 Blatemnore, 26.v1,19663 9 20006 Jasper, 


Pe oy 00. 


Phytomyza fuscula Zetterstedt 


Phytomyza fuscula Zetterstedt 1848 : 2831; Spencer 1969 : 242. 

Comparison and dtagnostte characters.-The members of this 
species belong to the group characterized by yellow frons; dark scutellum; 
essentially dark femora and pleura; mouth margin normal; third 
antennal article black, with normal pubescence; two Ors equal; 
acr in two well-defined rows and dark fore-coxae. 

Spencer (1969) groups this species both under yellow frons 
and dark frons. The Alberta specimens correspond to the colour form 
having yellow frons. The aedeagus of Alberta specimens corresponds 
exactly to that figured by Spencer (1969) including the weakly sclero- 
tized membranous processes in the distiphallus. Griffiths' (1966) 
description of fuscula Zett. from Greenland refers to pucctnelltae 
Spencer (see Spencer 1969). 

Biology.-Larvae of this species mine the leaves of grasses 
(Gramineae) in Canada (Spencer 1969). 
Geographical distribution.-The members of this species are known 


from Europe (Hendel 1935) and Canada (Spencer 1969). I examined the 
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following material from Alberta: 


4 
is 


CANADA. Alberta : 1 6 Edmonton, University of Alberta. campus, 


Omal9GS: eel ciklk Leland Park, 3livid.1966. 


Phytomyza gregarta Frick 


Phytomyza gregarta Frick 1954 : 371. 

Compartson and dtagnostte characters.-The distinguishing characters 
of the members of this species are: dark frons; two equal Ors; 
normal third antennal article; mat black mesonotum, scutellum and 
pleura; acrostichals in approximately 4 rows; dark tarsi and second 
costal segment less than three times length of fourth. The adults 
resemble those of the similar species P. pertclyment de Meijere but 
differ in having darker mesonotum; narrower gena, approximately one- 
fourth eye height and eo male genitalia. The aedeagus of an 
Alberta specimen is illustrated in figure 99. Spencer (1969) also 
illustrated the aedeagus. 

Biology.-The larvae mine the leaves of Lontcera tnvoluecrata 
(Richards) Banks, family Caprifoliaceae. 

Geographical distrtbution.-The members of this species are 
known from United States (Frick 1959) and Canada (Spencer 1969). I 
examined the following material from Alberta: 

CANADA. Alberta: l eae Albert, nearsidmonton, 1e.vis1967 3 
numerous leaf mines on Lontcera tnvolucrata (Richards) Banks around 


Edmonton. 
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Phytomyza tllustrts Spencer 


Phytomyza tllustris Spencer 1969 : 247. 

Compartson and dtagnostte characters.- The members of this species 
differ from those of similar species blairmorensis: wuew species and 
affinalts Frost in larger size, wing length 3.0-3.4 mm and normally 
only one Ors. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Geographical distributton.-Known from Alberta, British Columbia 
Seoavukon lerrttory. the Aiberta locality is: 


CANADA. Alberta : Blairmore (Spencer 1969). 


Phytomyza tnvolueratae Spencer 


Phytomyza tnvolucratae Spencer 1969 : 249. 

Compartson and diagnostic characters.-The members of this species 
differ from those of a similar species milit Kaltenbach in having larger 
size, wing length 2.8-3.3 mm, grey mesonotum and third antennal article 
large and elongate. Spencer (1969) illustrated the distinctive aedeagus. 

Geographical distrtbution.-Known from Alberta and British 
Columbia. The Alberta locality is: 

CANADA. Alberta = Frank; St. Albert, 

The following type specimen oe examined: 

CANADA. British Columbia ! Paratype 1 & Prince George, l17.vi. 


1966, coll. K.A. Spencer. 
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Phytomyza jasperensts new species 


Compartsons and dtagnostte characters.-A member of this species 
belongs to the group characterized by yellow frons; normal mouth 
margin and third antennal article; two equal Ors; dark scutellun; 
mostly dark femora and pleura and acrostichals in two rows. The 
adult resembles that of P. pedtcularicaults Spencer and can be reliably 
separated only by examination of male genitalia. This species may 
be included in Spencer's (1969) key to Canadian species of the genus 
Phytomyza Fallen by amending couplet 43 and extending 44 as below: 

43; Frons strongly projected above eyes; jowls conspicuously 
deepap twocthiied tever hetahithiss. Woe. 2 .0ah subtenella Frost 


- Frons less projected; jowls at most one-half eye height..44 


Ah, Arista conspicuously thickened basally...... ih Mee 8 ON 44a 
- Mocha morass tendens Mosmal. We. ene I. 3 A te 45 
Aha, Rededcushaswall laserated: (Spencerr1969)h. oe... oe, SUE. 


a ene hee en: Je etme hae DeULCuLarTcaulasvepencer 
- Wededsust! aominmmicurer /020K. 4% Gs) J aeperenets™n, sp. 
Desertptton.-Head. Frons approximately two and a half times width 
of eye at level of front ocellus, projected in front of eye margin 
in profile. Mouth margin normal. Two equal Ore directed upwards; 
two Ort, lower one smaller than upper, incurved; orbital setulae 
few, approximately 8, proclinate. Eyes oval, their vertical height 
being 1.3 times their length, bare; ocellar triangle small. Gena 
approximately one-third eye height. Third antennal article rounded 


at tip, with normal pubescence; arista slightly thickened at base, 


pubescent. 


evi 
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Mesonotum. Dorsocentrals 3+l strong bristles; acr in two 
rows. 

Wing. Length in male 2.6 mm; costa extended to vein Rays3 costal 
segmentsac=4einethe ratiojofdls:+0.271: .0:45;. exrossvein.m-m.,absent. 

Male genitalia (Figs. 100-103). Hypandrium (Fig. 100) V-shaped, 
with narrow side arms; pregonites broad; postgonites (Fig. 101) 
long, with hook-like process anteriorly; surstyli normal; aedeagal 
apodeme exceptionally long; aedeagus (Fig. 102) relatively short 
and as illustrated; ejaculatory apodeme (Fig. 103) broad, bulb 
small and membranous. 

Colour. Frons, orbits and gena bright yellow; maxillary palpi 
black; ocellar triangle weakly shining black; Jlunule yellow; both 
Vé's on dark ground; first antennal article yellowish, second and 
third articles black; mesonotum, scutellum and pleura mat grey; only 
mesopleura with narrow yellow band along upper margin; legs with fore- 
coxae yellowish, femora dark with yellow on distal tips, tibiae and 
tarsi black; squamae yellow, fringe brownish; halteres yellow. 

Derivation of the specitfte name.-The species is named jasperensts 
after the name of the type locality. 

Geographteal distribution.-This species is known only from the 
following locality: 


CANADA. Alberta : Holotype é Jasper, Lieve Gos 
Phytomyza laetuca Frost 


Pivcomea Lactucas’rost, 21924) 385. 


Compartson and dtagnostie characters.-The members of this species 
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belong to the group characterized by yellow frons; dark scutellun; 
essentially dark pleura and femora; and two Ors equal. The adults 
differ from all other species in this group by having conspicuously 
Lae pubescence on the third antennal article and distinct male genitalia. 
The aedeagus of an Alberta specimen bred from Crepts tectorum L. is 
illustrated in figure 104. Spencer (1969) illustrated the aedeagus 
characteristic of this species. 

Btology.-Larvae make long linear mines, usually on under surface 
of the leaves of Taraxacum offtctnale Weber, Crepts tectorum L. and 
Sonchus uliginosus Bieb., family Compositae. Larvae are also known 
to mine the leaves of Lactuca scaritola var. integrtfolta (Bogenh.) 

GC. Beck in Pennsylyania, U.S.A. (Frost 1924). 

Geographical distrtbutton.-The members of this species are known 
from United States (Frick 1959) and Canada (Spencer 1969). I examined 
the following material from Alberta: 

CANADA. Alberta: lL eiaceno re: 20 Val a9 OO emt E idmoneone 
River bed near University of Alberta campus, from leaf mines on 
brepvescccrorum L., coll. lo.vi. 1969, em. 12.vi.1969;, Q same locality, 
from leaf mines on Sonchus ultginosus Bieb., coll. 15.vi.1969, em. 
Geviiet 969% 3 90 Edmonton, University of Alberta campus, from leaf 
mines on Taraxacum offtcinale Weber, coll. 7.x.1966, em. 19.xii.1966 
and 5-6.ii1.1967; 2 pelea 9 99 Waterton National Park, same host, 


Cole ot. 1960.°em. 10-2264 x 000 and 2 edd to 0s. 
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Phytomyza lanatt Spencer 


Phytomyza Lanatt ances LO69ie) 250. 

Compartson and diagnostte characters .-The members of this species 
differ from those of a similar species spondylit R.-D. in having 
second costal segment shorter, about three and a half times length 
of fourth. These specimens cannot be satisfactorily separated on the 
basis of external characteristics alone; however, the male genitalia 
are distinct. Spencer (1969) illustrated the aedeagus characteristic 
of this species. 

Btology.-Larvae mine leaves of Heracleum, family Umbellifereae. 
Details of leaf mine not known (Spencer 1969). 

Geographteal distrtbutton.-The members of this species are known 
from California in United States and Alberta in Canada. The Alberta 
iecaLity ats: 


CANADA. Alberta : Jasper (Spencer 1969). 


Phytomyza lupint Sehgal 


Phytomyza lupint Sehgal 1968 : 73. 

Comparisons and diagnostic characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellum; 
Mostly dark pleura and femorass | \twor Ors equal jaethiad antenmnalpartiele 
black, with normal pubescence and broad epistoma. The adults resemble 
those of P. aquilegiophaga Spencer and differ in having slightly paler 
grey mesonotum and distinct male genitalia. They differ from another 


similar species, P. blatrmorensis new species, in having the second 
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antennal article yellowish brown and distinct male genitalia. Sehgal 
(1968) Mirklustrated the wead. mine and male genitalia characteristic 
OMnsL isecpecies. Spencer s(1969) also illustrated the aedeagus. 
Biology.-Larvae bore inside the stems of Lupinus sericeus 
Pursh, family Leguminosae. The pale whitish puparia are found inside 
the stems. The puparia are characteristic in having a small horn in 
the posterior spiracles. 
Geographtcal distributton.-The members of this species are 


known only from western Canada: Alberta and British Columbia (Sehgal 


1968). The material examined remain the same as reported earlier 


(Sehgal 1968). 
Phytomyza luptntvora Sehgal 


Phytomyza luptntvora Sehgal 1968 : 74. 

Comparison and diagnostte characters .-The main distinguishing 
characters of the member of this species are: dark frons; distinctly 
mat greyish mesonotum and scutellum; dark tarsi; normal third antennal 
article and acrostichals in two rows. The adult resembles that of 
P. oxytropidis new species from which it is separated by having slightly 
longer second costal segment, approximately one and a quarter times 
the length of the fourth, and darker orbits. Sehgal (1968) illustrated 
the head and wing characteristic of this species. 

Btology.-Larvae make linear mines on the leaves of Lupinus sertceus 


Pursh, family Leguminosae. Pupation occurs outside the mine. 
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Geographteal distrtbutton.-A member of this species is known 


only from the type locality: 


CANADA. Alberta : Blairmore (Sehgal 1968). 


Phytomyza lutetceps new species 


Compartsons and dtagnostte characters .-The members of this 
species belong to the group characterized by yellow frons; dark 
scutellum and yellow femora. The adults resemble those of P. flavtcornts 
Fallén and can be separated reliably only by examination of characters 
of the male genitalia. Spencer (1965, 1969) illustrated the aedeagus 
of P. flavicornis Fallen. It is doubtful at present if the true 
P. flavicormts Fallen occurs in Alberta. This species is included 
in Spencer's (1969) key to Canadian species of the genus Phytomyza 


Fallén, by amending and extending the couplet 10 as below: 
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10 All coxae yellow; jowls exceptionally deep at rear, at 
Peas eet WwOr te rd sO mmevomlelGDt 5), 4 +1666 sic vis po sis i 5 ae Loe 
- ida end an ind-comaceplaChk as. sasicess ese. PUP lpes Meigen 
10a. Mesonotum black, weakly shining; aedeagus as illustrated 
Gey etaar Wee GRE Weer ae ea ee flavtcornts Fallén 
- . Mesonotum mat greyish black; aedeagus as in figure 106....... 
SOE ae Pod, SO SO STOUR DEO RON 6 OP CEE a reys] saleeetc) oe: 


Descrtptton.-Head. Frons wide, little more than three times 
width of eye at level of front ocellus, conspicuously projected in 
front of eye margin in profile. Broad epistoma present; Jlunule low. 
One strong Ors and three strong Ort; orbital setulae 10-11, proclinate. 
Eyes oval and slanting; their vertical height being almost equal to 
their length, bare; ocellar triangle small. Gena deep, approximately 
0.7 times vertical eye height. Third antennal article rounded at tip, 
with short upcurved pubescence; arista normal and pubescent. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acr in approximately 
two rows. 

Wing. Length 2.5 to 2.8 mm; costa extended to vein Ryi53 costal 
segments 2-4 in the ratio of 1 { 0.3 : 0.4; crossvein m-m absent. 

Male genitalia (Figs. 105-107). Hypandrium (Fig. 105) almost 
circular below, with broad arms as illustrated; pregonites broad; 
postgonites long with small process anteriorly; aedeagus (Fig. 106) 
asjAllustrated:» ejaculatory apodeme. (Fip.. 10/) short, bulb small. 


Colour. Frons bright yellow; orbits and gena yellow; Vte on 
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O.1MM 
74 100-107 
| 





Figs. 100 - 103. Phytomyza jasperensis. 100. hypandrium. 101. 
postgonite. 102. aedeagus, lateral view. 103. aedeagus, ventral 
view. Fig. 104. P. lactuea, aedeagus, lateral view. Figs. 105 - 
107..-Pi) lutetcepe..-105¢ shypandrium. 9106+ aedeagus; lateral view. 
107. ejaculatory apodeme. 





201 
black and Vtét on yellow ground; ocellar triangle shining black; 


lunule yellow; antennae completely yellow; arista brown; mesonotum 
and scutellum mat grey; humeral and notopleural areas yellow; sterno- 
pleura slightly brownish at base; meso- and pteropleura yellow; 
legs with coxae, femora and tibiae yellow, tarsi slightly brownish; 
squamae yellow, fringe brown; halteres yellow. 

Derivatton of the specitfte name.-This species is named lutetceps 
because of mostly yellow head. 

Btology.-Not confirmed, but ie espe ma probably prove to 
be feeder in stems of Urtica, family Urticaceae. 

Geographtcal distributton.-The members of this species are known 
only from the localities of its type series as below: 


CANADA. Alberta : Holotype Cae Albert, near Edmonton, 14.vi. 


nm 
POGG5% allotype 9 same data; paratypes 3 bd, 3) 99 same dabatmaee of 


Jasper, © 16x vi219 6% 
Phytomyza major Malloch 


Phytomyza major Malloch 1913b : 150. 

Comparisons and diagnostte characters.-The members of this species 
belong to the group characterized by yellow frons and yellow scutellum. 
The adults differ from those of other species in this group, P. 
clemattphaga Spencer and P. ranunecult (Schrank) in having a mostly 
yellow body, yellow third antennal article and distinct male genitalia. 
The adults are largely yellow flies, wing length approximately 4.0 mm. 
Spencer (1969) illustrated the distinctive aedeagus. The aedeagus of 


an Alberta specimen is as in the figure 108. 
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Geographical distribution.-The members of this species are known 
from Labrador (Frick 1959) and Canada (Spencer 1969). I examined 
the following material from Alberta: 
CANADA. Alberta: 1 4 1 9 Banff, 14.vii.1949, coll. E.H. Strickland; 
1 2 George Lake, near Busby, University of Raton Entomology Dept. 
Eteld Station, Malaise Trap Collection, 17-21 vi 31966, coll. PB. 


Graham. 
Phytomyza matrtcartae Hendel 
Phytomyza matrtcartae Hendel 1920 : 161; Spencer 1969 : 254. 


Comparison and diagnostte characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellum; 
essentially dark femora; upper Ors shorter than lower; and with 
slight yellow on upper parts of mesopleura, humeral and notopleural 
areas. The adults resemble those of P. spondylit R.-D. but differ 
in having the second costal segment shorter, approximately three times 
the length of the fourth and distinct male genitalia. Spencer (1969) 
illustrated the aedeagus characteristic of this species. 

Btology.-In Alberta the larvae make linear mines in the leaves 
of Achtllea millefoltum L., A. stbirtca Ledeb., Chrysanthemum sp. 
(cultivated), Matricarta matricartotdes (Less.) Porter, and Tanacetum 
vulgare L., belonging to the family Compositae. Pupation occurs 
outside the mine. 

Geographical distributton.-The members of this species are known 


from Europe (Hendel 1935) and Canada (Spencer 1969). I examined 
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numerous specimens bred from all hosts listed above from various localities 


around Edmonton. 


Phytomyza mertenstae new species 


Compartsons and diagnostic characters.-The members of this species 
belong to the group characterized by dark frons; upper Ors shorter 
than lower; dark mesonotum and scutellum; essentially dark femora 
and pleura; and second costal segment less than three times length of 
POULC i omoctLUsmdi Ter serom LnOsc, Ol Lhe Simi var epecles /,. prava 
Spencer and P. sehgalt Spencer in having darker frons and distinct 
male genitalia. This species is included in Spencer's (1969) key to 
Canadian species of the genus Phytomyza Fallen by amending and extending 


couplet 88 as below: 


88. ieacomenmienia Meariclerdistameulyeemlareed sa. cle ene <n ies om 
ceria DS ease aeRO Met erie te aie thers eerste ep Code Nenad 

- Unirdeantennalearta cle small... se... AGS Bes eT Seok eae 88a 

88a. Frons paler, brownish above; acr strong...sehgalt Spencer 


= Frons dark brown; acr normal; aedeagus as in figures 110, 
Llevccete ers eee teres Merete ters ai TERA MR 4 a mertenstaé n. sp. 
Descrtption.-Head. Frons approximately two and a half times width 
Oteeye level of front, ocellus, slightly projected im front orseye 
margin in profile. Mouth margin normal; Jlunule high. Two Ors, 
directed upwards, upper smaller than lower; two Ort, directed inwards 
and upwards, lower one weaker than upper; orbital setulae few, 
approximately 6-7, proclinate. Eyes oval, approximately 1.17 times 


higher than their length, bare; ocellar triangle small. Gena 
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approximately 0.22 times vertical eye height. Third antennal article 
normal, rounded at tip; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acer in four 
i¥yresular Lows. 

Wing. Length approximately 2.0 mm; costa extended to vein 
Rays) cCestal segments 24am tiesratio o: Ie: 0532 + 05353 “crossvein 
m-m absent. 

Male genitalia (Figs. 109-112). Hypandrium (Fig. 109) small, 
V-shaped, with broad side arms; pregonites broad; postgonites elongate; 
surstyli normal; aedeagus (Figs. 110,111) complex as illustrated; 
ejaculatory apodeme (Fig. 112) broad, bulb small and membranous. 

Golour.§ rons, orbits, gena and lunule dark brown; ocellar 
triangle weakly shining black; antennae black; mesonotum, scutellum 
and pleura mat greyish black; coxae black; femora black, with yellow 
on distal tips; tibiae and tarsi dark brown; squamae yellow, fringe 
brown; halteres pale. 

Dertvatton of the spectfite name.-The members of this species 
are named after the generic name of their food plant. 

Biology.-Larvae make linear mines in the leaves of Mertensta 
panteulata (Ait.) G. Don, family Boraginaceae. Pupation occurs outside 
the mine. 

Geographical dtstrtbutton.-The members of this species are known 
only. from the type locality: 

CANADA. Alberta : Holotype d' Edmonton, White Mud Creek Park, 
from leaf mines on Mertensta paniculata (Ait.) G. Don, coll. 10.ix. 
L966. em. LO sii tlL967 ss pacatypes 1 g same datayy ol 6 same Locality. 
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Fig. 108. Phytomyza major, aedeagus, lateral view. Figs. 109 - 112. 
P. mertenstae. 109. hypandrium. 110. aedeagus, lateral view. 111. 
distiphallus, ventral view. 112. ejaculatory apodeme. Fig. 113. 

P, milit, aedeagus, lateral view. 
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Phytomyza merula Spencer 


Phytomyza merula Spencer 1969 : 254. 

Compartson and dtagnostte characters.-The members of this species 
differ from those of a very similar species gregaria Frick in having 
deeper gena, about one-half eye height and orbits in form of a broad 
ring below eyes. Spencer (1969) illustrated the distinctive aedeagus. 

Geographical distrtbutton.-Known only from Alberta, Canada from 
the following locality: 


CANADA. Alberta : Jasper (Spencer 1969). 
Phytomyza mtlit Kaltenbach 


Phytomyza mtltt Kaltenbach 1864 : 248; Spencer 1969 : 255. 
Phytomyza tntermedta (Spencer); Griffiths 1964 : 405. 

Compartson and dtagnostte characters.-The members of this species 
belong to the group characterized by dark frons; mat black mesonotum 
and scutellum; two equal Ors black tarsi and second costal segment 
at least three times the length of the fourth. The adults resemble 
those of P. tnvolucratae Spencer and can be reliably separated only 
by examination of male genitalia. The sclerotization of distiphallus 
varies in this species (Griffiths 1964). The aedeagus of an Alberta 
specimen is as illustrated in figure 113. Griffiths (1964) Hildmsirated 
the aedeagus of European and Faroese specimens. Spencer (1969) also 
illustrated the aedeagus. 

Btology.-Larvae probably mine the leaves of grasses (Gramineae) 
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Geographical distrtbutiton.-The members of this species are known 
from Europe, Iceland, Faroes (Griffiths 1964) and Canada (Spencer 1969). 
I examined the following material from Alberta: 
A pA 
CANADA, “Alberta = 170 Bantr, 3.1x.l9663° 2 df Jasper, 1-2. 


Fe A 
ix 960, 73 66 Jasper, Mt. Edith Cavell, 1.ix.1966. 
Phytomyza mtranda Spencer 


Phytomyza miranda Spencer 1969 : 055, 

Compartson and dtagnostte characters.-The members of this species 
differ from those of a similar species lutetceps new species in having 
black third antennal article. The elongate surstyli and aedeagus as 


figured by Spencer (1969) are quite distinct. 


Geographtcal distrtbutton.-The members of this species are known 
only from Alberta, Canada from the following locality: 


CANADA. Alberta : Blairmore (Spencer 1969). 
Phytomyza misella Spencer 


Phytomyza misella Spencer 1969 : 256. 

Compartsons and dtagnostte characters.-The members of this species 
belong to the group characterized by yellow frons; normal mouth margin 
and third antennal article; two equal Ors; essentially dark femora 
and pleura; acrostichals in two rows; and yellow fore-coxae. The 
adults differ from those of the similar species P. subtenella Frost 
by having frons less projected,narrower gena and distinct aedeagus. 


They also resemble those of P. pedtculartcaulis Spencer and P. jasperensts 
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new species but have entirely different male genitalia. The aedeagus 
of an Alberta specimen is illustrated (Fig. 114). Spencer (1969) 
also illustrated the aedeagus. 

Geographical distrtbutton.-The members of this species are known 
only from western Canada from the type locality (Spencer 1969). I 
examined the following material from Alberta: 


CANADA. Alberta : 4 bo Jasper, deal 9 OG 
Phytomyza multtfidae new species 


Compartsons and dtagnostte characters.-The members of this 
species belong to the group characterized by dark frons; two equal 
Ors; brilliantly shining black mesonotum, scutellum and pleura; 
and second costal segment less than three times length of fourth. 

The members of this species were included in Spencer's (1969) key 

to Canadian species of the genus Phytomyza Fallen at couplet 61 as 

Phytomyza sp. (Sehgal). This couplet is amended as below: 

ay Orbits normal in width; only fore knees yellowish.......... 
ee ED RH SOE BOOS ps Hor Ay PRAY CE ae Or ae canadensts Spencer 

- Orbits broad; knees variable from yellow to almost dark; 

widewpadseuvel Low smeacdeaeus sas inet orem U6 hb iments 
Pee 5 BGs FO Oe CRC OOS et eee ECO ne multtfidae n. sp. 

Descriptton.-Head. Frons approximately 1.6 times width of eye 
at level of front ocellus, not projected in front of eye margin in 
profile. Mouth margin normal; lunule low. Two Ors, directed upwards, 
equal in size; two Ort, directed inwards, the lower one smaller than 


upper} orbital setulae few, approximately 7-8, proclinate. Eyes 
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almost circular, approximately 1.1 times higher than their length, 
bare; ocellar triangle small. Gena approximately one-third vertical 
eye height. Third antennal article rounded at tip, with normal 
pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+l strong bristles; acr in 3-4 
irregular rows. 

Wing. Length 1.5-1.6 mm; costa extended to vein Raps} costal 
segments 2-4 in the ratio of 1 : 0.33 : 0.66; crossvein m-m absent; 
M3,, at wing tip. 

Male eenttalra (ies. 115-17). Hypandrium CPie. Fi5)) small, 
V-shaped; pregonites broad; postgonites elongate; surstyli normal; 
aedeagus (Fig. 116) complex, as illustrated; ejaculatory apodeme (Fig. 
117) small, fan-shaped, bulb small, membranous. 

Colour. Frons, orbits, gena and lunule dark; ocellar triangle 
shining black; antennae black; mesonotum, scutellum and pleura shining 
Diack; legs *black; ~*distal*tips *of femora in “females bright yellow, 
but in male dark; wing base yellow; squamae and fringe pale; halteres 
bright yellow. 

Dertvatton of the spectfic name.-This species is named after 
the specific epithet of its food plant Anemone multtfida Poir. 

Biology.-Larvae make linear mines in the leaves of Anemone 
multtftda Poir., family Ranunculaceae. Pupation occurs outside the 
mine. 

Geographtcal distrtbution.-The members of this species are known 
only from the type locality: 

CANADA. Alberta : Holotype & Tolman bridge, Red Deer Valley 


(Badlands), from leaf mines on Anemone multtfida Poir., col1l.14.vi.1969, 
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em. Omviu L960: Tparatypes #2 99 same Voea lity ‘and host?) en? 15 Wir. 


Eo OOeeerco bie tG. OC .1). Grirktutis . 


Phytomyza oxytroptdis new species 


Comparison and dtagnostte characters .-The members of this 

species belong to the group characterized by dark frons; two equal 
Ors; normal third antennal article; mat greyish black mesonotum 
and scutellum; two rows of supenain st and dark tarsi. The adults 
resemble the member of P. luptntvora Sehgal from which they may 
be separated as shown below in extension to Spencer's (1969) key to 
Canadian species of the genus Phytomyza Fallen. 
65; Second costal section short; less than 1% times length 

OM TOUCH. nee ns ST ees saree eles s Bete A Se Ononods era 


- Second costal section longer, at least 14 times length 


OLewOuULEh one Spomtstivetste 2 Peer otetete ore ae ti ae we Hae RO br at eh pe 66 
65a. Second costal section approximately 1% times length of fourth; 
Gini w Wes, Nba ere a ace ini uli hae a aaa are luptntvora Sehgal 


= Second costal section almost equal to fourth; orbits 
yellowish..... b ARLEN Ae Br ee eters Sieve oxytroptdis n. sp. 

Deseritptton.-Head. Frons approximately twice the width of eye 

ate tevel™or front ocellus, slightly projected in front of eyé margin 

in profile. Two Ors equal in size, directed upwards; two Ort, 

lower one smaller than upper, directed inwards; orbital setulae few, 

6-7, proclinate. Eyes oval, approximately 1.2 times higher than their 

length; ocellar triangle small. Third antennal article rounded at 


tip, with normal pubescence; arista normal, pubescent. 


Ors rn 
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21a. 
Mesonotum. Dorsocentrals 3+1 strong bristles; acr few, 3-6 
scattered hairs. 
Wing. Length in male 1.6 mm; costa extended to vein Rass costal 
seomentse2—44in the: ratio of lspm0.om.60.933;  crossyein m-m absent: 


M at Wing, tips 


34 
Male genitalia- (Figs. 118-120). Hypandrium (Fig. 118) with broad 
side arms and conspicuously long apodeme; pregonites broad; postgonites 
elongate and broad anteriorly; surstyli small, without any big spines; 
aedeagus (Fig. 119) with charattenicene long spines between two long, 

-darkly sclerotized arms of basiphallus; distiphallus separated by 
a small membranous section; ejaculatory apodeme (Fig. 120) broad, 
bulb small. 

Colour. Frons, gena, lunule and antennae all black; orbits slightly 
yellowish in most specimens; ocellar triangle weakly shining black; 
legs black; mesonotum, scutellum and pleura mat greyish black. 

Dertvatton of the spectfite name.-The members of this species 
are named oxytropidis after the generic name of their food plant. 

Biology.-Larvae make linear mines on the leaflets of Oxytropis 
splendens Dougl. and 0. campestrts gracilis (A. Nels.), family Legum- 
inosae. Pupation occurs inside the leaf mine. 

Geographteal distritbutton.-The members of this species are known 
only from the localities of its type specimens as below: 

CANADA. Alberta : Holotype & Jasper, 5 miles south of Athabasca 
Falish* from leaf! mines oneOrytropre splendens Doug I acol Wiel x2 967, 
em.iv.1968; paratypes l Jb 2 oe as datar 2 ok onmleinwo ye mel d'Lake 
Laberge, from leaf mines on Oxytropis campestris gracilis (A. Nels.), 


COLL ea oviir LOS seen ve 20g ven 969 coll. ¢G.G.D).) Gritlithis, 
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Fig. 114. Phytomyza mise 
117. P. multifidae. 115. 


117. ejaculatory apodem 
hypandrium. 119. aedea 
Figs. 121-122. Pim 


ejaculatory apodeme. 


(0 


tt 


Q 
y ¢ 





He 
rey 


gus 





a 


i 
Oy iT 


Dio 


Phytomyza penstemonts Spencer 


Phytomyza penstemonts Spencer 1969 : 265. 

Comparisons and diagnostic characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellun; 
essentially dark femora and pleura; “two equal Ors; acrostichals 
approximately 3-4 scattered hairs; and pale squamal fringe. The 
adults resemble those of P. plantagtnis R.-D. and P. colemanensts 
new species but differ in having in te antennal article black and 


distinct male genitalia. Spencer (1969) illustrated the aedeagus 


characteristic of this species. 

Btology.-Larvae make linear mines on the leaves of Penstemon 
confertus Dougl. and P. procerus Dougl., family Scrophulariaceae. 
Larvae pupate inside the leaf mine. 

Geographical distrtbutton.-The members of this species were 
previously known only from the locality of its type series from 
western Canada (Spencer 1969). I examined the following material 
from Alberta: 

CANADA. Alberta: l 2 Blairmore, from leaf mines on Pensteimon 
Confers Woucle. coll. 20.V1.1 900," em. 2.vil.19663) 01 S Coleman, 
21 .Viw loo. 2 és 3 99 Nevis, from leaf mines on Penstemon procerus 


Dour ime ecoligl4ivitl9b9%vem. 25=26evi. 19695 colle Gre DeaGriiteths: 
Phytomyza pertelyment de Meijere 


Phytomyza pertelyment de Meijere 1924 : 145. 


Comparison and diagnostte characters.-The main distinguishing 
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characters of the members of this species are: dark frons; normal 

third antennal article; two equal Ors; mat grey mesonotum, scutellum 

and pleura; dark tarsi; second costal segment less than three times 

the length of the ene and acrostichals in approximately four rows. 
The adults resemble those of P. caprtfoltae Spencer and reliably separated 
only by examination of male genitalia. Spencer (1969) illustrated 

the aedeagus characteristic of this species. 

Btology.-In Alberta the larvae mine the leaves of Lontcera 
tnvolucrata (Richards) Banks, family Caprifoliaceae. 

Geographtcal dtstributton.-The members of this species are known 
from Europe (Hendel 1935) and Canada (Spencer 1969). I examined the 
following material from Alberta: 

CANADA. Alberta : 4 bon 2 99> Edmonton, river bed, near University 
of Alberta campus, from leaf mines on Lonicera tnvolucrata (Richards) 
Banks, coll. 26.vii.1966, em. 15-16.viii.1966; 1 S Elk Island Park, 


Sea pille MAS Toy ais iS St, Alpert, near Edmonton, 14.vi.1966. 
Phytomyza petasttt Spencer 


Phytomyza petasttt Spencer 1969 : 266. 

Compartsons and dtagnostte characters.-The members of this 
species belong to the group characterized by yellow frons; dark scutellum; 
essentially dark femora; and mostly yellow pleura. The adults resemble 
those of P. spondylti R.-D. and P. matricartae Hendel and differ in 
having both Ors equal and distinct male genitalia. The aedeagus of 
this species has been illustrated by Spencer. 


Biology.-Larvae make linear mines on the leaves of Petasttes 
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sagtttatus (Pursh) A. Gray, family Compositae. Pupation occurs 
outside the mine. 

Geographtcal distributton.-The members of this species are known 
only from Canada (Spencer 1969). I examined the following material 
from Alberta: 

CANADA. Alberta : l 9 Devon, Botanical Garden, University of 
Alberta, from linear mines on leaves of Petasttes sagittatus (Pursh) 
A. Gray, coll. 28.vii.1966, em. 13.ii1.1967; | 1 S Elk Island Park, 


Savicenostweco ll...) 1 3,vii 1963. .em, vill. 1968. 


Phytomyza plantagints R.-D. 


Phytomyza plantagints Robineau-Desvoidy 1851 : 404. 
Compartsons and dtagnostte characters.-The members of this 
species belong to the group characterized by yellow frons; two equal 
Ors; third antennal article elongate and with normal pubescence; 
essentially dark femora and pleura; and acrostichals usually few isolated 
hairs. The adults differ from those of the similar species P. 
syngenestae (Hardy) by having pale squamal fringe; shorter second 
costal segment, approximately one and a half times length of fourth, 
and conspicuously yellow fore-coxae. They differ from those of other 
similar species P. penstemonts Spencer and P. colemanensts new species 
by having yellow second antennal article and distinct male genitalia. 
Spencer (1969) eee the aedeagus characteristic of this species. 
Btology.-In Alberta the larvae make linear mines in the leaves 
of Plantago major L., family Plantaginaceae. Pupation occurs inside 


the leaf mine. 
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Geographtcal distribution.-The members of this species are 
Holarctic in distribution, known from Europe, Australia, Japan, North 
America and Canada (1969). I examined the following material from Alberta: 

CANADA. Alberta: l 9 Edmonton, river bed near University of 
Alberta campus, from leaf mines on Plantago major L., 26.vii-5.vili. 
1966; 4 99 George Lake, near Busby, Entomology Dept. Field Station, 


Universite oreAlberta, coll 21.yi1121966, em. 25-31 syii1. 1966. 


Phytomyza prava Spencer 


Phytomyza prava Spencer 1969 : 269. 

Comparison and dtagnostie characters.-The members of this 
Species are distinctive in having frons which is basically yellow, 
but is conspicuously darkened. This species has therefore been included 
in both parts of the key having yellow frons and dark frons. Other 
diagnostic characters of the members of this species are: dark scutellun; 
dark femora and pleura and only one Ors. The adults resemble those of 
P. mertenstae new species, but differ in having yellowish frons and 
gena, and distinct male genitalia. Spencer (1969) illustrated the 
aedeagus characteristic of this species. 

Btology.-Larvae make dark blotch mines on the leaves of Anemone 
canadensts L., family Ranunculaceae. The leaf mine of this species 
was illustrated among undetermined mines in figure 531 (Spencer 1969). 
Pupation occurs outside the mine. 

Geographtcal distrtbution.-The members of this species were 
previously known from Canada only from the locality of its type series 


(Spencer 1969). I examined the following material from Alberta: 
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ZAG. 
CANADA. Alberta : 2 oy, 1 i. Edmonton, White Mud Creek Park, 
from leaf mines on Anemone canadensts L. (Ranunculaceae), coll. 
Avie | 908 een 2620 gion 968 28 a8 5S 9 99> samewlocality andenost col, 
Dee whIOo, weMnal I-22 ix lLJoo,e2o.vnl969 and 4.vi.1969, coll. G.C.D. 
Gri faiths: ml pGenrae Lake, near Busby, University of Alberta Entomology 


Dept ..2ield station, (21.vi.1966. 
Phytomyza quertbunda Spencer 


Phytomyza quertbunda Spencer 1969 : 271. 

Compartson and dtagnostte characters.-The members of this 
species belong to the group characterized by dark frons; mat greyish 
mesonotum and scutellum; two Ors equal; dark tarsi; second costal 
segment less than three times length of fourth; and acrostichals 
in four rows. The adults resemble those of P. caprifoltae Spencer 
and P. pertclyment de Meijere but differ in having frons slightly 
paler above and entirely different male genitalia. Spencer (1969) 
tllustmatedsthe characteristic aedeagus,.of this species. 

Geographical distribution.-The members of this species are known 
only from the type locality in Canada (Spencer 1969). I examined 
the following material from Alberta: 

CANADA.) Alberta :el 3 George Lake, near Busby, University of 
Alberta,- Entomology Dept. Field Station, 7.vi.1968, coll. |¢.C.D. 
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Phytomyza ranuneult (Schrank) 


Musea ranuneult Schrank 1803 : 140. 

Phytomyza flavoscutellata Fallén 1823b: 4. 

Phytomyza albtpes Meigen 1830 : 195. 

Phytomyza ranuneult (Schrank); Hendel 1920 : 153, 1935 : 463; 

Petco mo BaZa 1950" soe “Spencer 1969's: ~2i7)1e 

Compartsons and ditagnostte characters.-The members of this 
species belong to the group characterized by yellow frons; dark third 
antennal article and yellow scutellum. They differ from another 
species P. clemattphaga Spencer in this group by hav ing the upper 
orbital bristle shorter than lower and distinct male genitalia. 

The Alberta specimens from Elk Island Park, bred from leaf mines 
on Ranunculus abortivus L., correspond in colour to the form albtpes 
Meigen having yellow on mesonotum. One specimen from George Lake 
corresponds in colour to the form flavoscutellata Fallén having darker 
mesonotum. 

The number of coils in the distiphallus vary from one coil in a 
Faroes specimen (Griffiths 1964) to eight coils in Alberta specimens. 
There are five coils in the European specimen illustrated by Nowakowski 
(1962). Besides, there is variation in the direction of coils, which 
in some specimens are coiled upwards, while in others downwards. The 
number of coils and their direction does not seem to be related to 
their external colour variations in this species as was pointed out 
‘by Griffiths (1964). However it is possible that more than one species 
istinvolved in itsventire ranse. 


The male genitalia of this species is also very close to that of 
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P. vibeana Griffiths, but the latter differs in having eleven coils 
in the distiphallus and dark mesonotum and scutellum. 

Btology.-In Alberta the larvae make linear mines in the leaves 
of Ranunculus aborttvus L., family Ranunculaceae. Pupation occurs 
outside the mine. 

Geographical dtstrtbution.-The members of this species are Holarctic 
in distribution, known from Europe (Hendel 1935), United States (Frick 
1959), Faroes, Iceland and Greenland (Griffiths 1966), Japan (Sasakawa 


1961) and Canada (Spencer 1969). I examined the following material 


from Alberta: 

GAN ADAG eAthena saeh0 bon 6 99 Elk Island Park, from linear mines 
Wimtneeleavess@anianumen lie waDoREctuuSs Lie,8coll. 22.47.1969; em. 5-8: 
nie! 26 Omecol eG. C.D Geiiid these al 3 George Lake, near Busby, University 


of Alberta Dept. Entomology Field Station, 21.vi.1966. 
Phytomyza riparia new species 


Comparisons and diagnostte characters.-A member of this species 
belongs to the group characterized by yellow frons; upper Ors shorter 
than lower; mouth margin normal; mat greyish mesonotum and scutellum; 
upper margins of mesopleura, humeral and notopleural areas yellow; 
essentially dark femora; and second costal segment approximately 
three and a half times) lencth of fourths Wheradult resembles gthat vot 
P. spondylit R.-D., from whom it may be separated as shown below in 
extension to Spencer's (1969) key to Canadian species of the genus 
Phy tomy 2a Fallén: 
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- UpperpOres shomterathanmlowermor lacking... tee ete 13a 
i3ax Third antennal segment with normal pubescence; upper 
Ors sometimes lacking; aedeagus as illustrated (Spencer 
OOO) sts are AR ee ace sass Ne te ete spondylit R.-D. 


= Third antennal segment with conspicuously long pubescence; 


uppetra@rstpresents@macdeszousiastin Licuresi 2140 eelL eee wore 


-Desertptiton.-Head. Frons almost twice width of eye at level of 
front ocellus, only slightly ae ras in front of eye margin in profile. 
Mouth margin normal. Two Ors, upper shorter than lower, one side of 
holotype has only one Ors, directed upwards; two strong Ort, directed 
inwards; orbital setulae few, 6-7, proclinate. Eyes oval, approximately 
1.2 times higher than their length, bare; ocellar triangle small. 

Gena approximately one-fourth of vertical eye height. Third antennal 
article rounded at tip, with conspicuously long pubescence; arista 
normal, pubescent. 

Mesonotum. Dorsocentrals 3+1l strong bristles; acr in almost 
five irregular rows. 

Wing. Length in male 2.0 mm; costa extended to vein Rays} costal 
segments 2-4 in the ratio of 1,: 0.3 :.0.3; crossvein m-m absent. 

Male genitalia (Figs. 121-122). MHypandrium with broad side arms 
and inconspicuous or small apodeme; pregonites broad; postgonites 
elongate; surstyli normal; aedeagus (Fig. 121) as illustrated with 
two long characteristic processes in the distiphallus; ejaculatory 
apodeme (Fig. 122) broad, bulb small. 

Colour. Frons, orbits and gena yellow; both Vt's on dark ground; 


third antennal article dark brown; upper parts of mesopleura, humeral 
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and notopleural areas yellow; mesonotum and scutellum mat greyish, 
slightly paler; coxae black; femora dark brown, with yellow on distal 
tipse cibiae and ‘tars tT yellowish brown; squamae yellow, fringe brown; 
halteres yellow. 

Dertvation of the spectfie name.-The members of this species are 
named rtparta as its holotype was collected along the Saskatchewan River 
bank. 

Geographtcal distributton.-The members of this species are known 
only from the type locality: 


al 
CANADA. Alberta : Holotype d Edmonton, Saskatchewan River bank 


near University of Alberta campus, 20.vii.1966. 
Phytomyza sehgalt Spencer 


Phytomyza sehgalt Spencer 1969 : 274. 
Compartsons and dtagnostte characters.-The members of this species 


differ from those of mertenstae new species in having paler frons and 


from prava Spencer in having strong acrostichals, small third antennal 
article and distinct male genitalia. Spencer (1969) illustrated the 
aedeagus characteristic of this species. 

Geographical distribution.-Known only from Alberta, Canada from 


the following locality: 


CANADA. Alberta : Edmonton, White Mud Creek (Spencer 1969). 
Phytomyza senectonella new species 


Compartson and diagnostic characters .-The members of this species 
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beong to the group characterized by yellow frons; two Ors equal; 
dark scutellum; essentially dark femora and pleura; normal mouth 
margin and third antennal article; acrostichals only two to three 
scattered hairs; dark squamal fringe and fore-coxae. The adults 
resemble those of the similar species P. syngenestae (Hardy) and 
males of the two can be separated reliably only by examination of the 
genitalia. This species is included in Spencer's (1969) key to Canadian 
species of the genus Phytomyza Fallen as below: 
40. Second costal section Ses 14s times length of fourth; 
third antennal segment enlarged; squamal fringe pale.... 41 
- Second costal section longer, approximately twice length 


of fourth; third antennal segment normal; squamal fringe 


dackag:. vie tLene, AS, PoP a ah Ee : usves fe, ebedaie eds ete 7 40a 
40a. Negeaaus fase ltustreteda(spencerns 1969). 109. te. Benes Ae Te Pa 
Ra ae te Oe ee ee oes Jeoenes-cynqenece ae (lardy) 
- Aedeacuseas wsneli> qal2D teh ins mars. .. senectonella n. sp. 


Descrtption.-Head. Frons wider than width of eye at level of 
front ocellus (1: 0.55), very slightly projected in front of eye 
margin in profile. Two Ors equal, directed upwards; one strong Ort 
and one small hair present below directed inwards; orbital setulae 
feuy G20 puoclinateweetyesralmost circular, their vertical heieht 
being almost equal to their length, bare; ocellar triangle small. 
cena deep, approximately two-fifth of eye height. Antennal bases 
approximate; third antennal article rounded at tip, with normal 
pubescence; arista normal and pubescent. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acer 2-3 scattered 
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Wing. Length in male 2.75 mm; costa extended to vein Rn53 
eostalysceements 2-4 in ratio ~o: 1); 0.3: 0.56; crossvein m=-m absent; 
vein M3,;, at wing tip. 

Male genitalia. (Figs. 123-124). Hypandrium with side arms 
broad and no conspicuous apodeme; pregonites broad; postgonite 
with small hook anteriorly; surstyli small and normal; aedeagus 
(Fig. 123) as illustrated; ejaculatory apodeme (Fig. 124) slightly 
broad, bulb small and membranous. 

Goloun. Frons, orbits and arta yellow; both Vt's on dark 
grounds; all antennal articles black; ocellar triangle shining 
black; mesonotum, scutellum and pleura mat grey; legs black, only 
tips of femora with slight yellow, coxae black; squamae yellow, fringe 
dark; halteres yellow. 

Derivation of the spectfie name.-This species is named after the 
generic name of its food plant. 

Btology.-Larvae make broad linear mines on the leaves of Senecto 
econgestus var. palustris (L.), family Compositae. The leaf mines were 
more or less communal with more than one larva feeding in them. Pupation 
occurs usually at the leaf bases or sometimes on the stem. 

Geographtcal distrtbutton.-The members of this species are known 
only from the type locality: 

CANADA. Alberta : Holotype ézik Island Park, from leaf mines 
on Senecto congestus palustris (L.), coll. 2.vii.1969, em. 6.vii.1969; 
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Phytomyza solidaginitvora Spencer 


Phytomyza soltdagitnivora Spencer 1969 : 274. 
Compartson and dtagnostte characters.-The members of this 
species differ from those of similar species matricartae Hendel in 
having dark second antennal article and distinct male genitalia. 
Spencer (1969) illustrated the aedeagus characteristic of this species. 
Biology.-Larvae make linear leaf mines on Soltdago, family 
Compositae. | 
Geographtcal distritbutton.-Known only from Alberta, Canada 
from the following locality: 
CANADA. Alberta : Edmonton, University of Alberta campus (Spencer 


1969 )e: 
Phytomyza solitdagtnophaga new species 


Comparisons and dtagnostte characters .-The members of this 
species belong to the group characterized by yellow frons; two 
equal Ors; normal third antennal article; dark scutellum; mostly 
dark femora and pleura; and 3-6 rows of acrostichals. The adults 
resemble those of P. aqutlegtana Frost and P. aqutlegtotdes new 
species but differ in having the frons slightly darkened below and 
distinct male genitalia. They also resemble those of another similar 
species P. tltctg Curtis and may be separated as shown below in 
extension to Spencer's (1969) key to Canadian species of the genus 


Phytomyza Fallen: 
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O2% Peons' dis tinetly ‘darkened, either above or below......... 32a 


- Frons ‘entirely pale, yellow or orange, at most orbits 


ALLO MIS, tes ete cra 4 uc Ue Ha Sac maa Pa Ta ahi sar hae ie Sat #619} 
Seale Aedeagus as illustrated (Spencer 1969); larva leaf- 

SLATS BeBe lh LOE Ayres Seton are ie aN a aa Steerer WieCLs «Curtis 
= Aedeagus as in figure 126; larva leaf-miner in 

SoLvdagon me Eis. seek oe eee SOLLOdGINOpidgg Ms Sp. 


Descrtption.-Head. Frons approximately twice eye width at level 
Orerconerocelius, sliehtly projected™in front of eye margin in profile. 
Mouth margin normal; lunule low. Two equal Ors, directed upwards 
(one specimen has only one Ors, but has two bristles in the same 
socket as upper Ort; two Ors have therefore been considered as normal 
for the members of this species). Two Ort, directed inwards, lower 
one weaker than upper; orbital setulae few, approximately 7, proclinate. 
Hyeceoval eapproximatvely 1.2 times figher than their Jength, bare; 
ocellar triangle small. Gena approximately 0.28 times vertical 
height of eye. Third antennal article rounded at tip, with normal 
pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+1 strong bristles; acr in approximately 
four irregular rows. 

Wing. Length in male approximately 2.1 mm; costa extended to 
vein Ryi5; costal segments T-o ei ete CAL O Ole Liecml) 2 Om. 
crossvein m-m absent. 

Male genitalia (Figs. 125-127). Hypandrium (Fig. 125) V-shaped, 
with broad side arms; pregonites broad; postgonites elongate; 
surstyli normal; aedeagus (Fig. 126) with characteristic row of small 


spines between two long arms of basiphallus, as illustrated; ejaculatory 
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apodeme (Fig. 127) small, bulb small and membranous. 

Colour. Frons yellow, slightly darkened just above lunule; orbits 
slightly darkened along eye margins; lunule and gena darkened; 
ocellar triangle weakly shining black; both Vté's on dark ground; 
antennae black; mesonotum, scutellum and pleura mat greyish black; 
femora black, with yellow distal tips; tibiae and tarsi dark brown; 
squamae eine fringe brown; halteres yellow. 

Dertvatton of the specifte name.-This species has been named 
after the generic name of its food oiler. 

Biology.-Larvae make linear mines in the leaves of Soltdago 
leptda DC, family Compositae. Pupation occurs outside the mine. 

Geographtcal distrtbutton.-The members of this species are only 
known from the type locality: 

CANADA. Alberta : Holotype J George Lake, near Busby, University 
of Alberta, Entomology Dept. Field Station, from mines on the leaves of 
el taegom eplads0G, coll.) /-vi.1 963, em. 30 ivalh9695y coll. G.C.D. 


Griffiths; paratype l 6 same data. 
Phytomyza spondylit R.-D. 


Phytomyza spondylit Robineau-Desvoidy 1851 : 147. 

Compartsons and dtagnostte characters .-The members of this 
species belong to the group characterized by yellow frons; dark 
scutellum; and essentially dark femora. The colour of the upper 
margins of the mesopleura, humeral and notopleural areas is variable 
from yellow to almost dark. A small upper Ors is usually present. 


The adults having yellow on the sides resemble those of P. matrtcartae 
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Figs. 123 - 124. Phytomyza senectonella. 123. aedeagus, lateral view. 
124. ejaculatory apodeme. Figs. 125 - 127. P. soltdagtnophaga. 

125. hypandrium. 126. aedeagus, lateral view. 127. ejaculatory apodeme. 
Figs. 128 - 132. P. subalptna. 128. hypandrium. 129. postgonite. 

130. aedeagus, lateral view. 131. aedeagus, ventral view. 132. 
ejaculatory apodeme. Fig. 133. P. timtda, aedeagus, lateral view. 
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Hendel and differ in having the second costal section longer, approximately 
three and a half times the fourth and dark second antennal article. 
The darker forms resemble those of P. asterophaga Spencer but differ 
in having entirely different male genitalia. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Btology.-Larvae make linear mines in the leaves of Heracleum 
lanatum Michx., family Umbelliferae. Pupation occurs outside the 
mine. 

Geographteal Bae Dace, Mike lent of this species are known 
from Europe (Hendel 1935) and Canada (Spencer 1969). I examined 
the following material from Alberta: 

CANADA. Alberta : 2 bo. 2 es Edmonton, White Mud Creek Park, 


from leaf mines on Heracleum lanatum Michx., em. 18-19.vii.1966. 


Phytomyza subalptna new species 


Comparisons and dtagnostte characters.-A member of this species 
belongs to the group characterized by yellow frons; normal mouth 
margin and third antennal article; two Ors equal; dark scutellum; 
essentially dark femora and pleura; acrostichals in two rows; and 
dark fore-coxae. The adult resembles that of P. fuscula Zetterstedt 
but differs in having a pale squamal fringe and distinct male genitalia. 
It differs from another similar species P. atripalpts Aldrich as 
shown below in extension to Spencer's (1969) key to Canadian species 
of the genus Phytomyza Fallén: 
©) ie Second costal section short, less than twice length 
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- Second costal section longer, twice length of 


OLLIE! art aa erect cach per Wn nea AS dra eae ae eae .-. geltda Spencer 
53a. Genabtwo-fitths of Meyetheightsauscies. 4 atrrpalpter Aldrich 
- Gena one-fifth of eye height........ wach eee subalptna n. sp. 


Desertptton.-Head. Frons approximately twice width of eye at level 
of front ocellus; mouth margin normal; Jlunule low. Two equal Ors 
directed upwards; two Ort, lower one weaker, both directed inwards; 
orbital setule 4-5, proclinate. Eyes oval, their vertical height 
being approximately 1.3 times Rhee length! bares (ocellar triangle 
small. Gena approximately one-fifth vertical eye height. Third antennal 
article rounded at tip, with normal pubescence; arista normal, pubescent. 

Mesonotum. Dorsocentrals 3+l1 strong bristles; acr approximately 
OaBhairss dinatwo rows. 

Wing. Length in male approximately 2.1 mm; costa extended to 
vein R7¥.3 c0stal segments 2-4 inv the ratio of 1 : 0.35 : 0.65; 
crossv ein m-m absent. 

Male genitalia (Figs. 128 - 132). Hypandrium (Fig. 128) U-shaped 
with broad side arms; pregonites broad; postgonites (Fig. 129) 
elongate, with hook-like process anteriorly; surstyli normal; aedeagus 
(Figs. 130, 131) as illustrated; ejaculatory apodeme (Fig. 132) 
small, bulb membranous. 

Colour. Frons, gena and lunule yellow; orbits yellow, slightly 
darkened near upper Ors; ocellar triangle weakly shining black; 
both Vt's on dark ground; antennae black; mesonotum, scutellum and 
pleura mat grey; femora, tibiae and tarsi black; squamal fringe 
dirty pale, squamae é ales halteres yellow. 


Derivation of the spectfic name.-This species is named subalptna 
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as its holotype was collected in the subalpine zone of foothills at 
Rocky Mountains. 

Geographical distribution.-This species is known only from the 
type locality: 


CANADA. Alberta : Holotype é' Coleman, 2 Vie OO. 


Phytomyza subtenella Frost 


Phytomyza subtenella Frost 1924 : 89. 

Comparison and diagnostte characters .-The members of this species 
belong to the group characterized by yellow frons; normal mouth margin 
and third antennal article; usually two equal Ors(but one specimen 
has three equal Ors); essentially dark femora and pleura; acrostichals 
in two well-defined rows and yellow fore-coxae. 

The adults, wing length approximately 2.5 mm, differ from those 
of the similar species P. jasperensts in having the frons strongly 
projected in front of eye margin; gena deeper, approximately two- 
third of eye height and distinct male genitalia. The paraphalli 
in Alberta specimen were independent of the basiphallus and not joined 
as it appears from Spencer's (1969) illustration in which they are 
overlapping. 

Geographtcal distribution.-The members of this species are 
known from the United States (Frick 1959) and Canada (Spencer 1969). 

I examined the following material from Alberta: 
CANADA. Alberta : l é Baar, one On View OO Gsm do. Gantom Le. 


1967; 1 6 Jasper, 17.vi.1966. 
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24. 
Phytomyza subttlts Spencer 


Phytomyza subtilis Spencer 1969 : 276. 

Compartson and diagnostic characters.-The members of this species 
differ from those of a very similar species urbana Spencer in having 
darker grey mesonotum and slightly brownish frons. The male genitalia 
as figured by Spencer (1969) are however very distinct. 

Btology.-Larvae make blotch mines on the leaves of Lathyrus 
ochroleucus Hook., family Leguminosae. 

Geographical dtstributton.-Known from Alaska and Alberta. The 
Alberta locality is as follows: 


CANADA. Alberta : Wabamun Lake (Spencer 1969). 


' Phytomyza syngenestae (Hardy) 


Chromatomyta syngenestae Hardy 1849 : 391. 

Phytomyza chrysanthemt Kowarz 1891 : 243; Smulyan 1914: 21. 

Phytomyza atricornis Meigen sensu Hendel 1920 : 162 (in part); Frost 
LOE OOl@ Ketek w@l952) 2424s, 1959e2 425 Cnomenfdybinm) ¢ 

Pw ony Zausyngenesiaes(Mardy)i;5) \Griitiths)1967 » 7; ehSpencer el969_: 278. 
Comparisons and dtagnostte characters.~-The members of this species 

belong to the group characterized by yellow frons; dark scutellum; 

mostly dark femora and pleura; two Ors equal; normal third antennal 

article; and acrostichals normally lacking or at most 3 to 4 isolated 

hairs present. The adults resemble closely those of an Old World 

species P. horttcola Goureau and can be separated reliably only by 


examination of the male genitalia. Griffiths (1967) and Spencer (1969) 


| 7a 


t , 4 


















‘u 


ee 
Voonezz arisidus sx wes 7 ~ 4G 
; 7 


wikis , - “a s se ~ oa 


: ‘ *t é¢* . “a is 7 eberdausen ne cf okt = see — 
| ah A! 
| » J . t pe ye) sf .”~ @ yh i: oh Sab 48 8 Sd AG nie si be > tout ‘4 — 


iioeqe +alimle yrev' meio se nods moth soath 


Cee ‘ : vi seit bi bones suacndesa en otsnb 


- 


r wt avg (0801) tosnage. yd anus coal 
eanha sodold soem seysede, eotiie 


riurgat virus? (soo M-atoyelg 


‘ i 


LA mod enmoawe. ag btayelbtha dh Tom biqaecgn sD : 


+7 

" : ue ; mn en APA 
wolio? ve at wotissel eamediA 
_ , 


 . 
nodei osyvedlA AMTAGAD ss 
. an 

n t 


- . : 
f : 
| 7 i me Yhanll SnlPoane) Ye Pa inse. \i) 

: e 

7 

| , +. “ewer Al pin oO bed oo ~ teen, 
i ssaw ¥ ote (Dalry iy y 
} | > : a a tint 
Mw : _ a _ 

| a - . 4 , 7 — —_> as 4 4 a i - > ne 
i) { : : ta $ i fae i mn teh PPiiohs4 ABs Se iM iy 
yi o « : » i 


Pisa 
~~ 


_ 
2 7 






















; 7 4 \ xi . 
fetvon shiwh. panera wobiey ad Box trednasaulo iva i * gnake 
oD vies bvtett dened «ieee C4 wus « jozuol t a, er ‘ eens nh ul 
et, we Mu Pos 
: ae onl eS ; 


 eablped) | ott urusm th 20 gobs ab) J ron tsdeapaiy bni 


“aoa ae “e sar iba | Leone + eMobeieat wea 





2OL 


illustrated the aedeagus characteristic of this species. 

Btology.-Larvae make linear mines in the leaves of numerous 
Compositae and rarely on non-Compositae hosts (Griffiths 1967). In 
Alberta the flies have been bred from only two host-plants of the 
family Compositae, Senecto sp. (Spencer 1969) and Crepts gractlts 
(Oe Combat.) Rydb. 

Geographteal distribution.-The members of this species are wides- 
spread in Europe, Australia, New Zealand, U.S.A. and Canada (Griffiths 
1967). I examined the following meterial from Alberta: 

CANADA. Alberta: 1 é, 2 fe Edmonton, University of Alberta 
campus, from leatamines on Crepts gractits (D.C. Eat.) Rydb., coll. 


ae Vii LO OG. 
Phytomyza thaltetrtvora Spencer 


Phytomyza thaltetrivora Spencer 1969 : 279. 


Compartson and ditagnostte characters.-The members of this species 
belong to the group characterized by dark frons, mesonotum and scutellun; 
essentially dark femora and pleura; upper Ors lacking; and second 
costal segment less than three times length of fourth. The adults 


resemble those of P. aqutlegivora Spencer but differ in having darker 


frons and few acrostichals. They also resemble those of P. mtnuscula 
Goureau, but possess distinct male genitalia. Spencer (1969) illustrated 
the aedeagus characteristic of this species. 

Biology.-Larvae make linear mines on the. leaves of Thaltetrum 
Venuvocum rel. ftamiiveRanunculaceae.  Pupation occurs outside the mine. 


Geographical distributton.-The members of this species are known 
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only from Canada (auto 1969). I examined the following material 
from Alberta: 
CANADA. Alberta: 1 nencon White Mud Creek Park, from leaf 


mines on Thaltetrum venulosum Trel., coll. 12.vi.1966, em. 17.vi.1966; 


“i 6. Edmonton, Rainbow Valley, 3177-1909. 
Phytomyza timtda Spencer 


Phytomyza ttmtda Spencer 1969 : 279. 

Compartson and dtagnostte characters.-The members of this species 
belong to the group characterized by yellow frons; dark scutellum; 
and essentially dark femora and pleura. Spencer (1969) includes this 
species among those having upper orbital bristle shorter than lower. 
This character is probably variable as the Alberta specimens examined 
had both upper orbital bristles almost equal. The aedeagus of a specimen 
from Banff, Alberta is illustrated (Fig. 133) and agrees with that 
figured by Spencer (1969). 

Geographtcal dtstrtbutton.-The members of this species are known 
from Canada only from the locality of its type series (Spencer 1969). 
I examined the following material from Alberta: 


A 
CANADA. Alberta : 2 BO Bante, Poiviel 9663) 90 Jasper, Oe viet OGon 


Phytomyza urbana Spencer 
Phytomyza urbana Spencer 1969 : 281. 


Compartson and dtagnostte characters.-The members of this species 


differ from those of a similar species subttlis Spencer in having paler 
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greyish mesonotum and paler frons and distinct male genitalia. Spencer 
(1969) illustrated the aedeagus characteristic of this species. 

Geographical distritbutton.-Known only from Alberta, Canada from 
ene rollowing Vocality: 


CANADA. Alberta : Blairmore (Spencer 1969). 
Phytomyza sp. (Angelica arguta Nutt.) 


Compartson and dtagnostic Piariesera mime distinguishing characters 
of the female of this species are: yellowish brown frons; wing length 
2.5 mm; second costal segment three times length of fourth; dark 
squamal fringe; dark mesonotum, scutellum, pleura and femora and 
acrostichals in 2-3 rows. It resembles the adults of P. araltvora 
Spencer but have entirely different biology. This species cannot be 
definitely determined at present as no males are available for examination. 

Biology.-Larvae make linear mines in the leaves of Angeltca 
arquca Nutty, family Umbelliferae. 

Geographtcal distributton.-The members of this species were 
examined only from southwestern Alberta as below: 

CANADA. Alberta: l ° Blairmore, from leaf mines on Angeltca 
arguta Nutt. "coll: 5.5i1x.1966,"em> 10111 710675"" numerous@leaft mines 
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INSECT HOST-PLANT RELATIONSHIP IN THE FAMILY AGROMYZIDAE 


The members of the family Agromyzidae are exclusively internal 
plant feeders during their larval stage. Larval feeding results in 
a definite pattern called the mine, and the study of the mining habits 
is called minology or hyponomology (Hering 1951). 

The agromyzid mines fall into two general categories. First, the 
epidermal leaf mines, in which the mining larva feeds only inside the 
epidermal layer of the leaf. These are réestrictedimainiyatoathestropics. 
The second, the parenchymal mine, in which the larva feeds on the 
parenchymatous tissue inside the leaf or other part of the plant. The 
majority of mines belong to this category. Leaf mines are usually 
seen externally and generally are more visible from one side than the 
other. Surface mines on other parts of a plant can also be detected 
as whitish or greenish channels with faecal granules distributed in 
definite tracks. Mines inside the stem or root are not easily detected, 
however, the injury caused by the mining larva can be seen by breaking 
the injured plant part. The shape of the larval mine is usually 
constant within the species, but varies between species. This helps 
greatly in the separation of closely related species which cannot otherwise 
be reliably identified by adult morphology. Hering (1951) dealt 
with shapes of mines in mining insects and later in 1957 illustrated 
the mines of European species in detail. 

The relationship between the endophagous larvae of mining insects 
and their food plants is typically parasitic in nature. However, 
modern parasitology as a science does not concern itself with the 


study of such relationships. Nowakowski (1962) commenting on this 
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236 
situation proposed the term "zoophytoparasitology" for the study of 
animals as parasites and plants as hosts. The most important features 
of this relationship in the family Agromyzidae are the active choice 
of host-plant by the mining insect, the varying degree of host-plant 
specificity, and the adaptations of the maggot for an endoparasitic 
life in the semi-liquid environment of the leaf parenchyma, The 
understanding of this relationship is of great importance in dealing 
with systematics of this group as it permits the use of the host~ 
parasite discrimination method. re pre rebe valuable information for 
identification of similar species, which cannot be identified from 
adult characteristics alone. 

Hering (1951) discussed the distribution of leaf mining species 
on plants of various families and examined the established phylogenetic 
relationships between the plant fad Wes in a system based on serum 
diagnosis alone as proposed by Mez (1926). Mez's system of classification 
has now been criticized by modern botanists because of similar serum 
reactions obtained for certain plant families which clearly are not 
closely related. 

Table 2 lists the known local host-plants for the Albertan 
species. It is realized that the information on host-plants of all 
species is inadequate, but some useful observations can still be made. 
The arrangement of plant families is after the supposedly phylogenetic 
system of Takhtajan (1969). The sWdiowSwetuia relationships between 
plawotiamiliesmand *orvordersis still a matter of controversy? Most 
plant classifications fall into two groups depending on the supposed 
nature of the primitive angiosperm flower (Davis and Heywood 1965). 


One system is based on the assumption that the earliest angiosperms 
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were wind pollinated and that the monocotyledons and dicotyledons have 
arisen independently from unknown gymnosperms. According to the 

second system, dicotyledons and monocotyledons were both derived 

from primitive angiosperms which were insect-pollinated. Such a view 

is also supported by many recent workers (Eames 1961, Hutchinson 1964, 
Takhtajan 1969). Hutchinson (1964) in his revised edition of 
classification of angiosperms maintained a basic division of dicotyledons 
into woody "Lignosae" and herbaceous "Herbaceae," a system which allegedly 
leads to wide separation of evestn fibane families which are markedly 
similar in the structure of their flowers. In the absence of established 
phylogenies of both angiosperms and agromyzid parasites, it is difficult 
to study the trends in their coevolution. 

It is generally accepted that the larvae of Cyclorrhapha were 
primitively saprophagous from which various specialized feeding 
habits like phytophagy, carnivory and parasitism have been derived 
(Hennig 1952). 

The dominance of agromyzids on angiosperm hosts suggests that 
angiosperms were well established as flowering plants before the 
agromyzids made their appearance. Although opinions differ as to 
precisely when angiosperms first appeared on the evolutionary scene, 
there is a general agreement that they came into prominence suddenly 
during the late Cretaceous (Eames 1961). Hennig (1965) reviewed 
all supposed records of agromyzid fossils and concluded that Agromyzidae 
is not yet known to be represented in the Tertiary baltic amber. In 
fact there are so far no fossils which can be definitely referred to the 
family. The occurrence of a large munibe of closely related and poorly 


differentiated species and their abundance on hosts belonging to 
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highly evolved plant families suggests that much of the diversification 
of the family Agromyzidae is relatively recent. However, the possibility 
that the group goes back to late Cretaceous as Sh oeenren by Nowakowski 
(1962) must be admitted. 

The recent use of male genitalia in agromyzid taxonomy has split 
many groups originally supposed to be polyphagous or oligophagous 
species, into species with much narrower host-plant specificity. It 
is becoming increasingly apparent that the majority of agromyzid species 
are restricted feeders, being menonhae ous or oligophagous. Strict 
monophagy also appears to be rare unless it results from a plant genus 
being monotypic. Nowakowski (1962) discussed the subject of host-plant 
specificity among the European species and revealed many examples 
where the original wide host range was found to be the result of 
misidentifications or assemblage of many species under the same name. 
The most polyphagous species Phytomyza syngenestae (Hardy) appears to 
be a restricted feeder in Alberta, has been bred from only two plant 
genera Crepts and Senecto of the family Compositae. This species is 
known from many Compositae and rarely from other host-plants (see 
Frick 1959 as Phytomyza atrtcornis Meigen; Griffiths 1967). 

Most agromyzid genera occurring on species of monocot families 
are also represented on various dicotyledons. The few exceptions 
are the species of the genus Cerodontha Rondani occurring only on 
monocot families Gramineae, Cyperaceae, and Juncaceae; and the members 
of the anbigua/nigrtpes groups of the genus Agromyza Fallen which 
feed only on grasses. The species in these groups are uniform in 
external morphology of adults and in the general shape of the male 


genitalia, and probably represent early specialization of their 
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feeding habit. Various species of the agromyzid genera Lirtomyza 
Mik and Phytomyza Fallén feeding on grasses will probably prove to be 
oligophagous. The oligophagy of various grass~-mining species has 
not been investigated because of the problems of identification of 
grasses at the time the mining larvae are collected. 

The family Ranunculaceae is selected by members of the agromyzid 
genera Melanagromyza Hendel, Ophtomyta Braschnikov and Phytomyza 
Fallen. Melanagromjza actaeae n. sp. feeding inside the stems of 
Actaea rubra (Ait.) Wild and an Ophtomyta sp. making surface mines 
below the stem epidermis of Thaltcetrum venulosum Trel. appear to be 
specialized monophagous species. There are many closely related and 
poorly differentiated Phytomyza species feeding on the plant genera 
Aqutlegta and Thaltctrum, some of which are oligophagous species feeding 
on both. The species of the genus Phytomyza Fallen feeding on the plant 
genera Clematis, Delphintum and Ranunculus are specialized monophagous 
species. Three local species of the plant genus Anemone support 
three different leaf miners of the genus Phytomyza Fallen. The members 
of the agromyzid genera Agromyza Fallen, Melanagromyza Hendel and 
| Hexomyza Enderlein feeding on Ulmaceae, Urticaceae and Salicaceae 
are all specific feeders. Two species known to have rosaceous host-— 
plants in Europe and the United States have not yet been discovered 
on Alberta hosts. One is a specific cambium miner Phytobta amelanchterts 
(Greene) feeding on Amelanchter canadensts (L.) (Frick 1959), and the 
other Agromyza sptraceae Kaltenbach, an oligophagous species feeding 
on various genera of the subfamily Rosoidea in Europe. Members of the 


family Leguminosae are fed on by the representatives of the agromyzid 


genera Liriomyza Mik and Phytomyza Fallen. Most of these species are 
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monophagous in Alberta, with the exception of Lirtomyza frickt 

Spencer which is oligophagous. The plant families Cornaceae, Araliaceae, 
Umbellifereae and Elaeagnaceae are fed on by specific feeders of the 
agromyzid genera Phytomyza Fallen and Amauromyza Hendel. Members of 

the plant family Caprifoliaceae support oligophagous species belonging 
to the agromyzid genera Paraphytomyza Enderlein and Phytomyza Fallen. 
The oligophagous species feed on the plant genera Lontcera and 
Symphoricarpos . The plant families Boraginaceae, Scrophulariaceae; 
Plantaginaceae and Labiatae have specialized specific feeders. The 
family Compositae support a highly specialized agromyzid fauna belonging 
to the genera Melanagromyza Hendel, Ophtomyta Braschnikov, Ltrtomyza 
Mik, Calycomyza Hendel, Nemortmyza Frey and Phytomyza Fallen. Most 

of these species are specific monophagous feeders. However, some 
oligophagous species feed ene ene genera Crepts, Taraxacum, and 
Sonechus, others feed upon members of tribe Anthemidae of the family 
Compositae, as shown by the host range of Phytomyza matrtcartae 


Hendel and Lirtomyza mtllefolit Hering. 
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DICOTYLEDONES 


Family Ranunculaceae 


Actaea rubra (Ait.) Willd 
Anemone canadensts L. 
Anemone multtfida Poir 
Anemone rtparta Fern 


Aqutlegta sp. (cultivated 
vate) 
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Albertan host~plants of agromyzid species. 


Melanagromyza actaeaé n. sp. 


Phy tomy 2a 
Phy tomy 2a 
Phy tomy za 


Phy tomy 2a 


prava Spencer 
multtfidae n. sp. 
canadensts Spencer 


aqutlegtana Frost 


Phytomyza aqutlegtophaga Spencer 
Phytomyza aqutlegtvora Spencer 
Phytomyza columnbtnae n. sp. 
Clematis verttcellarts DC Phytomyza clemattphaga Spencer 
Delphinium sp. (cultivated) Phytomyza delphitnivora Spencer 
Ranuneulus abortivus L. Phytomyza ranuneult (Schrank) 
Thalietrum venulosum Trel. Phytomyza aquilegtotdes n. sp. 
Phytomyza columbinae n. sp. 
Phytomyza thaltetrivora Spencer 
Ophiomyta sp. (on stems) 
Thaltetrum sp. Phytomyza aquilegiana Frost 


Family Ulmaceae 

Ulmus americana L. Agromyza artstata Malloch 
Family Urticaceae 

Urtica gractlts Ait. Melanagromyza martint Spencer. 


Phytomyza sp. ? Jlutetceps n. sp. 


Lae * 
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Family Salicaceae 


Populus tremulotdes Michx. 


Family Rosaceae 
Potentilla sp. 


Family Leguminosae 


Lathyrus ochroleucus Hook. 


Lupinus sericeus Pursh 


Oxytropts splendens Dougl. 


Trtfoltum repens L. 


Vieta americana Muhl. 


Family Cornaceae 


Cornus canadensts L. 


Cornus stolontfera Michx. 


Family Araliaceae 
Aralta mudtcaults L. 
Family Umbellifereae 


Angeltea arguta Nutt. 


Heracleum ltanatum Michx. 


Family Elaeagnaceae 


Shepherdta canadensts (L.) 
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Agromyza populotdes Spencer 


Hexomyza schinert (Giraud) 


Paraphytomyza sp. 


Agromy2a sp. 


Lirtomyza friekt Spencer 


Lirtomyza 
Phy tomy 2a 
Phytomyza 
Phy tomy 2a 
Phy tomy 2a 
Ltrtomyza 
Lirtomy za 


Lirtomy 2a 


Phytomyza 


Phy tomy 2a 


Phy tomy 2a 


Phy tomy 2a 


Phy tomy 2a 


laciyrieiesp 
subtilts Spencer 
luptnt Sehgal 
luptntvora Sehgal 
Oxy trOpTdtés N. Sp. 
frtekt Spencer 
frtekt Spencer 


vietae Spencer 


agromyztna Meigen 


agromyzina Meigen 


araltvora Spencer 


Sp. 


spondylit R.-D. 


Amauromyza shepherdtae n. sp. 
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Family Caprifoliaceae 


Lonteera dtotca L. 


Lonteera tnvoluerata 


(Richards) 


Lontecera tartartca L. 


Symphortearpos albus (L.) 


Symphortcarpos ocetdentalts 
Hook. 
Symphortecarpos sp. 
Family Rubiaceae 
Galtum boreale L. 
Family Boraginaceae 


Mertensta paniculata (Ait.) 


Family Scrophulariaceae 
Penstemon confertus Dougl. 
Penstemon procerus Dougl. 
Veronica sp. (cultivated) 

Family Plantaginaceae 
Plantago major L. 

Family Labiatae 


Mentha arvensts L. 
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Paraphytomyza lonicerae (R.-D.) 
Paraphytomyza orbitalts (Melander) 
Paraphytomyza spencert n. sp. 


Paraphytomyza plagtata (Melander) 


Phytomyza gregarta Frick 
Phytomyza periclyment de Meijere 
Paraphytomyza lontcerae (R.-D.) 
Paraphytomyza lontecerae (R.-D.) 
Paraphytomyza orbitalts (Melander) 


Paraphytomyza spencert n. sp. 


Phytomyza caprifoltae Spencer 


Praspedomyza galttvora Spencer 


Agromyza canadensts Malloch 


Phytomyza mertenstaeé n. sp. 


Phytomyza penstemonts Spencer 


Phytomyza penstemonis Spencer 


Phytomyza crasstseta Zetterstedt 


Phytomyza plantagints R.-D. 


Calycomyza menthae Spencer 
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Family Compositae 


Achtllea mitlefoltum L. 


Achillea stbtritca Ledeb. 


Arntca cordifolia Hook 
Aster etltolatus Lindl. 
Aster consptcuus Lindl. 
tdens cernua L. 
Chrysanthemum sp. (cultivated) 
Crepts gractlis (D.C. Eat) 
Rydb. 
Crepts tectorum L. 
Matrtearita matricartotdes 
(Less) Porter 
Petasttes sagtttatus (Pursh) 
Senecto congestus valustris 
(L.) 
Seneeto pauctflorus Pursh 
Senecto sp. 
Solidago lepida DC 


Soltdago sp. 


Sonchus ultgtnosus Bieb. 


Sonchus sp. 


Phytomyza matricartae Hendel 
Melanagromyza achilleana n. sp. 
Lirtomyza millefolit Hering 
Phytomyza matrtcartae Uendel 
Phytomyza arnteivora n. sp. 
Phytomyza etltolatt Spencer 

Phy tomy 2a asterophaga Spencer 
Melanagromyza bitdenttcola n. sp. 
Phytomyza matrtcartae Hendel 
Phytomyza syngenesiae (Hardy) 
Phytomyza laetuca Frost 
Phytomyza matrtcariae Hendel 
Phytomyza petasttt Spencer 
Phytomy za 


senectonella n. sp. 


Lirtomyza senectontvora n. sp. 


Phytomyza syngenestae (Hardy) 
Phytomyza soltdagtnophaga n. sp. 
Ophtomyta maura (Meigen 
Calycomyza ? soltdagints 
(Kal tenbach) 

Nemortmyza posticata (Meigen) 


Phytomyza lactuea Frost 


Calycomyza soneht Spencer 
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Tanacetum vulgare L. 
Taraxacum offietnale Weber 
Taraxacum sp. 


MONOCOTYLEDONES 
Family Liliaceae 
Snzilaetna stellata (L.) 
Matanthemum canadense Desf. 
Family Cyperaceae 


Setrpus sp. 


Family Gramineae 
Agropyron repens (L.) 
Beauv. 


Agropyron smithtt Rydb. 


Deschampsta caespttosa (L.) 


Phalarts arundinacea L. 


Trttteum aesttvum 


Lirtomyaza millefolit ering 
Phytomyza matricartae Hendel 
Lirtomyaa taraxact Hering 


Phytomyza laetuca Frost 


Calycomyza soneht Spencer 


Lirtomyza smtlactnae Spencer 
LIirtomyza sp. 

Cerodontha (Diazygomyza) ? setrpt 
(Kar1) 
Cerodontha (Poemyza) tnetsa 

(Meigen) 
Cerodontha (Poemyza) tnetsa 
(Meigen) 
Ltrtomyza cordtllerana Sehgal 
Cerodontha (Poemyza) tnetsa 
(Meigen) 
Cerodontha (Poemyza) lateralis 


(Macquart) 
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PART SZ. A STUDY OF HOST-PLANT RELATIONSHIPS OF AN 


OLIGOPHAGOUS SPECIES PHYTOMYZA MATRICARIAE HENDEL 


INTRODUCTION 

Literature on various aspects of host selection, feeding, 
and host preference in phytophagous insects has been reviewed by 
many authors (Lipke and Fraenkel 1956, Friend 1958, Thorsteinson 
1960, Kennedy 1965, Dethier 1966, Schoonhoven 1968). 

VWerscharrelt (1910) for thetfirst time demonstrated that 
host selection in Pierts brassicae and P. rapae is determined by 
mustard oil glucosides in cruciferous and related plant families. 
Since then the food ranges of many oligophagous insects have been 
explained by the botanical distribution of secondary plant chemicals 
(Fraenkel 1959). Feeding or token stimuli which evoke special 
feeding responses in phytophagous insects have been investigated 
(Thorsteinson 1953, Sugiyama and Matsumoto 1959, Nayar and Fraenkel 
1962, 1963, Nayar and Thorsteinson 1963, Harris and Mohyuddin 1965, 
Keller and Davich 1965, Stride 1965). Recent studies on phyto- 
phagous insects have demonstrated that feeding stimulants, which 
may be token stimuli as well as nutritive substances, and deterrents 
may play an important role in determining the range of host-plants 
(Thorsteinson 1960, Jermy 1961, 1965). Many recent studies on the 
hest range of oligophagous species have shown that plants not 
closely related to natural host-plants may be acceptable for 


normal growth and development (Jermy 1961, 1966, Hsiao and . 


Fraenkel 1968). Physical plant characteristics like hardness . 


246 



















uA 40 aeireMOTKANiN WRAIs-Teok 0 RERAMA PAT isi 
; ie Aa : “s 
0a) BAAS AAS esroase 2OQAHIOOTAO. - 


Mw 


.gtde a ols yalse J408 TO a23.09¢e5 aati io Se Dy 
yd bewslveat seed emf adopdql avogesqosgig of ‘private ot fon 
acantsaavon? (Otel brarat 20 fodnser bam solqhay ‘ss ole 

(BIOL nevoitinciog ,aaCl wwidaed ,2deL ann 08 | 
ree: it bt Sake smd $ext? odd ot (OLOL) Jiatiedoeys¥ 2 
7 
vd benterretob ef sweet. 4 bra spotesnid streak nals seilive soot - 
' \eebitan? taaiq: binabes bai 8 auoxehtouts ni esbleoovls tro bande 
aved sind eteeent enxepgefinogiio yoom Jo Bagmaz boot att vied eat. i 
eleoiesit me jhvesse Jo noijuwisielb Jeotasiod add - yd bontetaxe 
| | [gine ya swéeve dativ sorter neatos yo @albesd (e20E Iotaoex) 
betray tianvel goed sven efopanl auoxaiiqorgdg mt esanoqest” gorhasd | sh 
adrenyt tes 29yel sii ovomveint ture auny bene (E20 oantota sede) 
28€1 ntbbuwict tos elpsali ,Cder noantetetouT bas seq oe 


7 


-otvilq ao eetbuts car (20L obrxde , caer tenet mantel 
baie peta lont te shibess tjud3 betasqenomb svat ey a 
esdarsiah bere pesdenacaaaiatant ovititsur as Ilew as fits e 


rnokq~t201 3o syne: wit gatntenots® al silos Image 





247 
pubescence etc., of leaves may be of significant importance in deter- 
mining host selection by phytophagous insects, but this has only been 
demonstrated experimentally in few species (Tanton 1962, Schillinger 
and Gallun 1968, Sincir 1968). Recently Brown, Eisner and Whittaker 
(1970) introduced two new terms, allomone and kairomone, to facilitate 
discussion of various behavioral responses between individuals of 
different species. Allomone is a chemical substance, produced or 
pert thee by an organism, which, when it contacts an individual of 
another species in the natural ee evokes in the receiver a 
behavioral or physiological reaction adaptively favorable to the 
emitter. Such substances may be mutualistic or antagonistic. Nectar, 
floral scents ‘as well as toxic substances with whichorganisms defend 
themselves fall in this category. A kairomone, on the contrary is 
the substance, the adaptive benefit of which falls on the recipient 
rather than an emitter. This includes substances which attract 
insects and other organisms to their food plant. 

Most research in the field of insect host-plant relationships 
has been os ge to external plant feeders and relatively less 
attention has been given to insect host-plant relationships in 
internal plant feeders. Agromyzids having evolved as exclusively 
internal plant feeders are more closely bound to plants than any 
group of external plant feeders. This group therefore is ideal for 
the study of insect-food plant relationships. The female agromyzid 
deposits an egg itindividually inside the tissue of a selected plant. 
The emerging larva, unlike that of external plant feeders, is unable 
to select a more suitable food plant which might be available in its 


ecological range. The Larva elther tSeds on the, plant tissue selected 
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ROgeelom dtesmirethe plant ts toxic or unpalatable, due to its 
mother's error of judgement. Although an agromyzid larva is not 
concerned with the selection of a suitable food plant, it is directly 
involved with its acceptance. These larvae are therefore most suitable 
for the study of their potential to use various food plants for their 
development. The toxic and deterrent effects, if any, of a plant can 
also be investigated. 

Among Agromyzidae, monophagy and oligophagy are both of common 
eceurrence. Strict monophagy, ies an agromyzid species is restricted 
to a single plant species, is rare unless it results from a plant 
genus being represented by a single species. Extreme polyphagy is 
also very rare, all known polyphagous species are restricted in their 
range of food plants. Most species therefore feed on botanically 
related plants in nature. My main objective was to understand aspects 
of insect host-plant relationships in oligophagous agromyzid species. 
The agromyzid species selected for this purpose was Phytomyza 
matrteartae Hendel. 

Most of our knowledge of the biology of agromyzid flies is due 
to the late Professor E. M. Hering who in 1951 in his book 'Biology 
of the leaf miners' reviewed all existing information and compiled 
an extensive bibliography on this subject. Numerous other workers 
in the past have also studied the biology of many leaf mining species 
in detail (Webster and Parks 1913, Smulyan 1914, Cohen 1936, Ahmad 
andviGuptard. 9416 Allen 2956,"0atman\ and \Michelbacher 1953.) 1959; 


Tauber and Tauber 1968). 
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MATERIALS AND METHODS 
Biology of Phytomyza matrtcariae Hendel. 

Observations on mating, oviposition, feeding habits, and life 
cycle, were made on one of the natural food plants, Tanacetun vulgare 
L,, under laboratory conditions of 70 + 1 F and 12 hours of daily 
illumination. The flies used in these observations were bred from 
Tanacetum vulgare L. 

In order to determine the incubation period, individual leaves 
of Tanacetum vulgare L., were en with a large population of flies. 
After six hours the leaves were removed, examined for eggs, and the 
positions of individual eggs marked. The leaves were then observed 
at twelve hour intervals. 

The progress of larval mines was marked with different water 
soluble colors every twelve hours and the mine examined for moulted 
mouth hooks, which can be seen inside the mine by transmitted light 
under a binocular microscope. Duration of larval stadia was calculated 
from the position of moulted mouth hooks. The exact time of moulting 
during any twelve hour period was estimated by measuring the relative 
length of leaf mine before and after the position of moulted mouth 
hooks. This method of recording larval activity has been used by 
Allen (1956) and Tauber and Tauber (1968). It was thus possible to 
estimate the duration of larval stadia, length of leaf mine excavated 
by different instars, and observe the mining habits of the larva. 
Leaf mines were fixed in 'Formal Acetic Alcohol’ (F.A.A.) for microtomy. 
Host-plant relationshtp in adult females, 

Range of food plants.-Plants used in this study were grown under 


greenhouse conditions, but some were also collected from the field. 
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Small twigs of various plant species bearing few young leaves were 
exposed individually to a batch of five gravid females inside a 
muslin cage, for a period of 24 hours. Plant cuttings were kept in 
Sach's solution for culturing plants. The experiment was carried out 
inside a growth chamber maintained at 70 +1 F, 12 notes of daily 
illumination. At the end of the experiment, flies were removed from 
the cages and the leaves examined for feeding punctures and punctures 
with eggs. 

Feeding and ovtposttton preference by gravid females.-A circular 
plastic petri dish 5 1/2 inch in diameter was used as a choice chamber 
to test the feeding and oviposition preference of adult females. The 
young leaves of six different plants, grown under greenhouse conditions, 
were placed around the periphery of the dish equidistant from one 
another. The petioles of leaves were pulled out through small holes 
in the periphery of the dish and wrapped with cotton kept moist with 
distilled water. The plants used in this experiment were Tanacetumn 
vulgare L., Achtllea stbirica Ledeb, Matricarta matrtcartotdes (Less) 
Porter, Artemisia sp., Chrysanthemum sp., (cultivated var.) and 
Heltanthus annuus L. 

Five gravid females from a laboratory culture maintained on 
Tanacetum vulgare L. were used in each test. The flies were isolated 
trom their food plant for one hour before being uséd an) the test: 

They were anesthesized with CO, and then introduced at the centre of 
the petri dish. 
Host-plant relattonshtps of the larva 


Transfers of larvae from natural host-plants to test plants.-First 
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instar larvae normally less than 24 hours old were used in these 
experiments. The supply of healthy first instar larvae was from plants 
in which eggs were laid in the laboratory. Field collected larvae 
were not used in order to avoid any early parasitization by braconids 
or chalcidoids. 

Test plants were mainly grown in the greenhouse; a few were 
obtained from the field. Small cuttings from the test plants were 
kept in Sach's culture solution during the experimental period. By 
changing the solution it was Hest Te to keep the cuttings healthy 
during the test period. Only young and tender leaves which are easier 
to handle than the mature leaves were used in these experiments. 

A small slit was made in the leaf of a test plant, using fine 
insect pins under a binocular microscope. It is normally easier to 
make the slit near the base of the leaf or near the mid rib, more 
so on one side of the leaf than the other, depending on the test 
plant. A first instar larva is then removed by opening its mine on 
the natural host-plant and transferred with a fine tip of a soft brush 
into the slit made on the leaf of the test plant. The larva is pushed 
inside the slit so that it is completely surrounded by the tissue of 
the test plant. The leaf of the test plant along with a small portion 
of petiole or twig was then enclosed inside a square plastic petri 
dish containing moist filter paper in order to prevent any sudden 
drying of the tissue around the slit. Two small holes were cut in 
upper corners of plastic petri dish and covered with thin muslin 
cloth to permit transpiration and to prevent excessive condensation 
inside the petri dish. 


The larva inside the test plant can be observed by transmitted 
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light, moving its mouth hooks in an attempt to eat the new tissue. 
Leaves of the test plants were checked within couple of hours of 
making the transfers of larvae. If the larva was still moving its 
mouth hooks, the transfer was considered right; if the larva did not 
show any movement it was assumed to have been injured and the transfer 
was rejected. With patience and experience with particular test plant, 
it was possible to make good transfers of larvae, except to Artemtsta 
because of the very woolly surface of the leaf. The transferred larva 
usually ended up inside the fibres on the leaf, rather than inside 
the leaf tissue, 

Observations were made every twelve hours on larval feeding 
and pupation if any during the previous twelve hour period. The 
pupae obtained were kept individually in small vials containing 
moist sand, for emergence of adults. The emergence of adults was 


also checked every twelve hours. 
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BIOLOGY OF PHYTOMYZA MATRICARIAE HENDEL 
Introductton 

Phytomyza matricartae Hendel is an oligophagous species whose 
members feed in nature around Edmonton, Alberta, Canada, only on the 
representatives of the tribe Anthemideae, family Compositae. The 
plant species attacked are Achtllea millefolium Michx. (Fig. 134), 
Achillea stbiritca Ledeb (Fig. 135), Achillea sp. (cultivated variety), 
Chrysanthemum sp. (cultivated soft leaf variety), Matricaria matric- 
artotdes (Less.) Porter (Fig. 136), and Tanacetum vulgare L. (Fig. 
137). Hering (1957) lists Achillea, Anacyclus, Anthemis, Cotula and 
Matrtcarta as European hosts for the members of this species. 
However, the flies bred from some of these hosts probably need con- 
firmation by examination of the characters of the male genitalia. 


Spencer (1969) lists Tanacetun also as European host. 


Natural tnetdence 

The adults of this species appear around Edmonton, Alberta during 
the first week of June. The leaf mines and larvae start appearing 
simultaneously on various host-plants by the second week of June. The 
members of this species have numerous overlapping generations during 
July, August, and up to mid-September, when their numbers start declin- 
ing. At this time the host-plants also decline in their vigorsdue to 
shorter days and lower temperatures. Towards the end of September, 


puparia go into winter diapause. 


Mating 
Mating was observed in the laboratory at all times. It occurs 


many times in the life of both sexes, usually on the leaves of the 
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Figs. 134 - 137. Natural host-plants of Phytomyza matrtcartae. 
134. leaf mine on Achillea millefoltum Michx. 135. leaf mine 
on Achillea stbirica Ledeb. 136. leaf mine on Matricaria mat- 
ricartotdes (Less.) Porter. 137. leaf mine on Tanacetum vulgare L. 





aye 
food plant. The mating posture in a superimposed position is typical 
of other agromyzid flies. Its duration as in other agromyzid flies 


varies greatly, from half an hour to approximately two hours, 


Adult feeding 

The flies feed upon plant exudates soon after emergence. The 
female selects a suitable spot on the leaf tissue, bends the tip of 
her abdomen vertically downwards, pierces the epidermis and then 
rotates the tip, of her ovipositor within the.leaf tissue. .She then 
withdraws her ovipositor, turns around and imbibes the sap exuding 
from the wound. The puncture thus made is almost conical in shape. 
This method of feeding among agromyzid flies is of wide occurrence 
and has been described for many species. 

The female spends most of her lifetime making punctures in 
leaf tissue. These punctures are made both on upper and lower 
surfaces of the leaf, but are usually more numerous on the upper 
surface. The males, which are incapable of making such punctures, 
feed on the sap from punctures made by females or on natural plant 
exudates and probably also on nectar of flowers. Pollen grains 
could not be found in the guts of about ten field collected males 
examined for this purpose. 

Plants normally survive the injury made by feeding punctures 
on the leaf, but under severe laboratory infestations they become 
greatly etiolated and sometimes collapse. 

Oviposttton 
| The eggs are laid singly inside the leaf parenchyma in punctures 


made in a similar way to feeding punctures. The egg punctures, like 
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feeding punctures, were found both on upper and lower surfaces of 

the leaf, but unlike feeding punctures were usually more common on 

the lower surface. The feeding punctures always greatly outnumber 
oviposition punctures. This method of oviposition is of general 
occurrence among the leaf mining agromyzid flies and has been described 


in many species, 


Ineubation pertod 

The incubation period (Table 3) ranged from 90-102 hours, with 
an average of approximately 91 hours or 3.8 days. ‘The ege, originally 
transclucent, becomes opaque white within the first 24 hours. The 
cephalopharyngeal skeleton appears as a darkly sclerotized structure 
at the end of 72 hours. At this time the embryo is almost fully 


developed and the mouth hooks can sometimes be seen to move horizontally. 


Larval activity 

The average duration of first, second and third instar larvae 
(Table 3) was 64.2, 45.0 and 56.4 hours respectively. The total 
larval period was 165.6 hours or 6.9 days on an average. 

From the time of hatching to shortly before pupation, the larva 
is completely endophagous, feeding between the two epidermal layers 
of the leaf. This results in the excavation of a linear leaf mine. 
The leaf mine starts from the upper or lower surface of leaf depending 
upon the site of oviposition and terminates also on the upper or 
lower surface, when the larva leaves by cutting a small crescent 
shaped slit at the end of the mine. The larva then falls to the 
ground and pupates. The larva like most other agromyzid larvae 


(Hering 1951) seems unable to re-enter the leaf once it is removed 
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from it. The ability of the larvae of 'Lirtomyza pusilla Meigen" 
(Tilden 1950) and at least some members of Agromyza ruftpes group 
(Nowakowski 1964; Griffiths, verbal communication) to re-enter the 
leaf during larval period seems very unusual. 

The mouth hooks can be seen cutting through the leaf tissue in 
a lateral and semiciircular motion. The larvae, like those of other 
agromyzids (Hering 1951),mine the leaf while lying on their sides 
and they alternate from one side to another. The frass is deposited 
in discrete granules along the sides of the mine alternately as the 
larva turns from one side to another, 

Many larvae may start mining the same leaf simultaneously 
resulting in numerous mines crossing each other, however, every 
mine remains distinct and contains only one miner. The larvae 
normally feed only on the leaf tissue, but under heavy infestations 
also migrate to the leaf petiole or mine under the epidermis of the 
stem. 

Transverse sections of the mined leaves (Figs. 138, 139) show 
that larvae feed indiscriminately on the palisade and spongy 
mesenchymatous tissue between the two epidermal layers of the leaf. 
The larvae do not consume the entire tissue between upper and lower 
epidermis except when this is very heavily infested. Thus the leaf 
mine is normally more visible from one side of the leaf. The larvae 
are capable of crossing the leaf veins but the vascular bundles are 
not attacked as they are by some other agromyzid leaf mining species 
(Trehan and Sehgal 1963, Tauber and Tauber 1968). 

The average hee of mine (Table 4) eoarebkabt Dy maLGsk. second 


and third instar was 13.5, 29.1 and 99.4 mm respectively. The total 
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Figs. 138 - 139. Vertical sections of leaf mines of Phytomyza 
matricariae. 138. leaf mine on Achillea sibirica Ledeb. 139. leaf 


mine on Matricaria matricartoides (Less.) Porter. 
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length of leaf mine was 142.0 mm on an average, This was much shorter 
than that for "Phytomyza lanatt Spencer'' which was reported by Tauber 
and Tauber (1968) to average 273.0 mm. Although the duration of the 
third larval instar is approximately the same as that for first instar, 


the major portion of the mining activity was confined to the third 


instar. 


Pupatton 

The mature larva when ready to pupate leaves the leaf mine and 
falls to the ground, where it seeks a suitable site for pupation. 
Often the larva remains sticking to the exit slit in the mine and 
there forms the puparium. Duration of the puparium stage varies 
considerably. This normally lasts 13.7 days on an average. The 


pupae from the fall generation undergo winter diapause. 
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ESCRIPTION OF THE IMMATURE STAGES 


Egg 

The egg (Fig. 140) when freshly laid is translucent white, smooth, 
elongate, ovo-cylindrical, slightly broader at posterior end, and 
with a small, almost indistinguishable micropyle at the anterior end. 
The eggs of the members of the Phytomyza syngenestae group have a 
similar micropyle (see Smulyan 1914 as 'Phytomyza chrysanthemt 
Kowarz' and Cohen 1936 as 'Phytomyza atrtcornts Meigen'). The egg 


measures (Table 5) on an average 0.293 x 0.129 mm. 


Larva 

There are three larval instars which can be easily recognised 
by the size of their cephalopharyngeal skeleton. The larval measure- 
ments of length, width and length of cephalopharyngeal skeleton of 
various instars are given in Table 5. 

The first instar larva when freshly hatched is translucent white, 
but soon becomes greenish due to the ingested leaf tissue. The second 
and third instar larvae are yellowish green in colour. 

The first instar larva is metapneustic i.e., only the posterior 
pair of spiracles is functional; while the second and third instar 
larvae are amphipneustic i.e., have a small anterior pair of spiracles 
located dorsally on the first thoracic segment and a relatively larger 
posterior pair located dorsally on the last or eighth abdominal segment. 
The anterior spiracles (Fig. 141) of the mature third instar larva 
has approximately 7-9 small oval bulbs, while the posterior pair 
(Fig. 142) has approximately 19-21 small oval bulbs. De Meijere (1926) 


illustrated the anterior and posterior spiracles in the European 
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The dimensions of egg, larva, cephalopharyngeal 


Table .5 


skeleton and puparium of Phytomyza matrtcartae Hendel 


Stage 


Ege 
Length 
Width 
First instar larva 
Length 
Width 
Second instar larva 
Length 
Width 
Third instar larva 
Length 
Width 
Cephalopharyngeal skeleton 
length 
first instar larva 
Second instar larva 
Third instar larva 
Puparium 


Length 
Width 


All measurements based on ten observations. 
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members of this species bred from Matricarta chamomtlla L. He 
reported about 12 bulbs on the anterior and 18 bulbs on the posterior 
spiracles, 

The head (Fig. 143) bears two small longitudinal sclerites just 
above the mouth hooks, small but conspicuous maxillary palps and a 
pair of small antennae and numerous sense papillae. 

The muscle scars on the intersegmental membrane (Fig. 144) are 
small, oval and transversely elongated. The tubercle bands (Fig. 144) 
consist of small conical processes irregularly scattered along the 
intersegmental membrane. The tubercle bands as in other agromyzid 
larvae (Allen 1957) are best developed along lateral portions of 
intersegmental membrane. 

The cephalopharyngeal skeleton of the first, second and third 
instar is illustrated in Figs. 145-147. It consists of paired mouth 
hooks or mandibles, labial sclerite and paired paraclypeal phragma. 
The mouth hooks in the first instar larva are small, simple and 
sickle shaped; while in second and third instars are well developed 
with two teeth each, alternating with one another. Right mouth hook 
is higher than left and both mouth hooks are joined at base (Fig. 143). 
Labial sclerite and paraclypeal phragma are smaller in first and 
second instars, but are well differentiated in the third instar. The 
dorsal process of the paraclypeal phragma consists of a long, single, 
slender and darkly sclerotized arm; the ventral arm is short, lightly 


sclerotized, and has a conspicuous foramen towards its posterior end. 
Pupartum 
The puparium is small, conspicuously segmented, shining black 


in colour and measures 1.81 x 0.85 mm (Table 5) on an average, 
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145-147 


Figs. 





140 - 147. Phytomyza matritcariae. 140. egg. 141. anterior 


Spiracle. 142. posterior spiracles. 143. facial mask of third instar 


larva. 


First 
first 


larva. 


144. muscle scars and tubercle band from a lateral portion of 
abdominal segment of larva. 145. cephalopharyngeal skeleton of 
instar larva. 146. cephalopharyngeal skeleton of second instar 

147. cephalopharyngeal skelton of third instar larva. 
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The puparium is the hardened skin of the third instar larva. 
This hardening is due to the deposition of the calcospherites (Frick 
1952, Allen 1957). The puparial skin can be softened by treatment 
with dilute hydrochloric acid and can be cut open for detailed examin- 
ation. Although the puparium preserves the complete record of the 


larval morphology, this is best studied in the larva itself. 
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HOST-PLANT RELATIONSHIPS OF ADULT FEMALES 


Introduetton 

The agromyzid larva being completely internal feeder, depends 
entirely on its mother for the choice of a suitable food plant. The 
ovipositing female comes across numerous other plants besides those 
normally attacked in nature. In order to test the specificity of 
feeding and oviposition a selection of wide range of plants was 
exposed to a batch of five gravid females, for a period of 24 hours. 
Plants used in this study included some common plants, which the 
female would encounter in the field, as well as some plants which 
are known for certain secondary substances like alkaloids, glycosides 
etc. A total of 38 plants belonging to 17 plant families were tested 
for feeding and oviposition. Feeding and oviposition preference of 
females when offered a choice of acceptable plants was also studied. 
Degree of phylogenetic relationship of the test plant to the natural 
host-plant was determined for comparison with the index of test plant 


for feeding and oviposition. 


Index of plant relattonshtp 

Botanical relationship of the test plant species, used in 
experiments on feeding and oviposition by adult females and transfers 
of larvae, to one of the natural food plants of Phytomyza matrtcartae 
Hendel was examined. 

The phylogenetic relationships between plant families and orders 
is still a matter of controversy. Most plant classifications fall 
into two groups depending on the supposed nature of primitive angio- 


sperm flowers (Davis and Heywood 1965). One system is based on the 
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assumption that the earliest angiosperms were wind-pollinated and 
that the monocotyledones and dicotyledones have arisen independently 
from hypothetical gymnosperms. According to the second system 
dicotyledones and monocotyledones were both derived from primitive 
angiosperms which were insect-pollinated. The second system has the 
support of most recent botanists (Eames 1961, Hutchinson 1964, and 
Takhtajan 1969). Hutchinson (1964) has maintained a basic division 
of dicotyledons into woody "Lignosae" and herbaceous "Herbaceae", a 
system which allegedly leads to the wide separation of certain plant 
families which otherwise seem closely related in the structure of 
their flowers. The arrangement of plant families used in this study 
is after Takhtajan (1969), which is considered to reflect more closely 
the phylogenetic relationships between plant families. 

An index of plant relationship between 1 and 10 was calculated 


based on the degree of known phylogenetic relationship as follows: 


Relationship of the test plant Index of plant 
species to natural host-plant relationship 
1. Same species 10 
2. Same genus 2 
3. Same tribe (Anthemideae) 8 
4, Same family (Compositae) 7 
5. Same order (Asterales) 6 
6. Same superorder (Asteranae) 6 
7. Same subclass (Asteridae) 4 
8. Same class (Dicotyledoneae) 3 
9. Same division (Angiospermae) 2 


10. Same phylum (Tracheophyta) iF 
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Index of acceptabtlity for feeding and oviposition 

An index of acceptability of a test plant for feeding and 
oviposition relative to that of the natural food plant from which 
flies were obtained was calculated for comparison with the index of 
plant relationship, 

In experiments with feeding and oviposition studies, females 
used were obtained from the natural host-plant Tanacetun vulgare L. 
Data given in Tables 6 and 7 were used to calculate the index of 


acceptability in feeding and oviposition as follows: 


Number of feeding Number of punctures 
punctures on test with an egg on test 
plant A plant 
Index of accepta- Number of feeding Number of punctures 
bility for feeding punctures on with an egg on 
and oviposition = Tanacetum vulgare L. Tanacetwun vulgare L. 
Z 


Range of food plants 

Data on the acceptability of plants for feeding and oviposition 
by gravid females is summarized in Table 6. Indices of plant 
relationship and of acceptability of a test plant for feeding and 
oviposition are given for each test species. Of the 38 plant species 
tested only seven belonging to the family Compositae were acceptable 
for feeding and oviposition both. The sapere: plants were Achtllea 
stbtrica Ledeb, Artemtsta sp., Chrysanthemum sp. (cultivated var.), 
Matricarita matrteartotdes (Less.) Porter and Tanacetum vulgare L. of 


the tribe Anthemideae, and Heltanthus annuus L. and Ztnunta sp. of 
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Table 6. 
Feeding and oviposition by females of 
Phytomyza matricartae Hendel on various plant species 


nn ee 


Number of Number of Index of Index of 
Test Plant feeding punctures acceptability plant 
punctures with an egg relationship 
Ptertdophyta 
Polypodiaceae 
Nephrolepts 2 = 0,002. 1 


ANGIOSPERMAE-DICOTYLEDONES 
Ranunculaceae 


Aquilegta sp. 


(cultivated) 16 - 0,018 3 
Clematts verticellarts 
DC ee - 0.013 2] 
Delphintum sp. 
(cultivated) - - 0.000 3 
Papaveraceae 


Papaver sp. 


(cultivated) jek = 0.012 3 
Chenopodiaceae 
Chenopodium sp. 5 - 0.005 3 
Cucurbitaceae 
Cucumts sp. i - OO 5 
Cruciferae | 


Brasstca khaber (DC.) 
Wheeler 3 - 0.003 3 


Thlaspt arvense L. De - 0.024 3 
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Number of 
Testerlaot feeding 
punctures 
Rosaceae 


PotentLlla sp. - 
Leguminosae 


Caragana arborescens 
Lam. 3 


Lathyrus odoratus L. - 


Luptnus sp. 
(cultivated) - 


Pisum sattvum L. ow 
Viteta amerteana Muhl. - 
Tropaeolaceae 


Tropaeolum sp. 
(cultivated) s) 


Solanaceae 


Lycoperstcon esculentum 


Le 3) 
Nicottana tabacum L. 4 
Solanum tuberosum L. 3) 

Scrophulariaceae 


Anttrrhinum sp. 
(cultivated) - 


Labiatae 
Galeopsts tetrahit L. 5 
Campanulaceae 


Campanula sp. rn 
(cultivated) 


Number of Index of 


punctures 
with an egg 


= 0.000 


= 0.003 


- 0.000 


= 0.000 
= 0.036 


- 0.000 


= 0.003 


= 0.003 
- 0.004 


= 0.003 


— 0.000 


- 0.005 


E 0.000 
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Number of Number of Index of Index of 
Test Plant ‘ nee 
feeding punctures acceptability plant 
punctures with an egg relationship 
Compositae 
Achtllea stbtrica 

Ledeb 567 28 So 8 
Artemtsta sp. 227, 10 0.398 8 
Aster etltolatus 

Lind). 10 = OF Ole . i 
Chrysanthemm sp. 

(cultivated) 467 34 Le 8 
Heltanthus anuus L. 292 19 0.600 7 
Matricarta matricartotdes 
(Less.) Porter 441 30 0.926 8 
Senecto vulgarts L. 54 - 0.060 7 
Solidago sp. 12 . 0.013 7 
Sonchus ultgtnosus 
Bieb. 4 _ 0.004 7 
Tanacetum vulgare L. 443 She) 1.000 10 
Taraxacum of ftetnale 

Weber 124 - O3L39 i/ 

ChIGISD. 

Ceultivated) 44 3 0.092 7 


ANGLOSPERMAE-MONOCOTYLEDONES 
Liliaceae 
Alltum cepa L. il = 0.001 2 


Smtlaetna stellata 
Ci) sDesi. - - 0.000 Z 
Gramineae 
Hordeum vulgare L. 7 - 0,007. 2 


Typhaceae - 
Typha latifolia L. = = 0,000 Y 
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the tribe Heliantheae. Among these Artemisia, Helianthus and Zinnta 
were not found attacked in nature. 

Fern, various monocots, non-composit dicots as well as other 
composits tested did not provide sufficient stimulus for oviposition; 
however varying numbers of feeding punctures were made on many of 
these plant species. 

Index of acceptability for feeding and oviposition based on 
the data in Tables 6 and 7 was plotted against the index of plant 
relationship for comparison (Fig. 148). Index of acceptability 
was very low for most species of test plants, but became high when 
the index of plant relationship reaches upper limits of 8 or over. 
This indicates that only plants having very close phylogenetic 
relationship with the natural food plant were acceptable for feeding 


and oviposition to adult females. 


Feeding and ovtposttton preference by gravid females 

The preference of gravid females for feeding and oviposition 
when offered a choice of six acceptable plants was examined. The 
plants used in this study were Achillea stbirica Ledeb, Artemtsta sp., 
Chrysanthemum sp., Heltanthus annuus L., Matrtcaria matricartotdes 
(Less.) Porter and Tanacetwn vulgare L. belonging to the family 
Compositae. Results of this experiment are summarized in Table /. 

The number of feeding punctures on Tanacetwn was significantly 
higher than on other plants tested. The numbers of feeding punctures 
on Chrysanthemum, Achillea, Matricarta and Helianthus were not 
Sane different from each other, but were significantly lower 


than on Tanacetum. The numbers of feeding punctures on Achtllea, 
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Fig. 148 Graph showing the index of acceptability of test plant for 
feeding and oviposition, and the index of plant relationship. 
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Table 7 


Feeding and oviposition preference 


of Phytomyaa matrtcariae  Hendel 


Average 
Test Plant number of 

feeding 

punctures 
Tanacetum vulgare SIS Jog Ee) 
Chrysanthemum sp. 20055" = b 
Achtllea stbtrtca jiivgcvew sail 
Matrtcarta 

matrteartotdes 6b. Oem bac 

Heltanthus annuus DO. ea DEC 
Artemtsia sp. So Cc 


Average Index of 
number of success 
punctures 


with an egg 


ie 8ea® 1.000 
lek Sohal 0.756 
fotos 0.614 
oeOnay 0.790 
Ad Sap) ATES 
Ce OL 02 


Bap) 


Index of 
plant 
relation- 
ship 


10 


1. Females used in this experiment were from a laboratory culture 


maintained on Tanacetum vulgare L. 


2. Averages are based on six replicates. 


3. Treatments which are not significantly different from each other 


have the same letter opposite; as calculated by Duncan's multiple 


range significance level test. 
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Matrtearta, Heltanthus and Artemtsta were not significantly different 
from each other, but were significantly lower than on Tanacetum, 

The numbers of punctures with an egg on Tanacetun, Chrysanthemun, 
Achtllea and Matrtearta were not significantly different from each 
other, but were significantly higher than on Heltanthus and Artemtsta. 


The number of eggs were not dependent on the number of feeding 


punctures. 


Feeding preference by freshly emerged females 

Feeding preference by freshly emerged femalae@arnicn had not 
been exposed to any food plant, was examined in a similar experiment 
as described above for feeding and oviposition studies. Results of 
this experiment’ are summarized in Table 8. 

The number of feeding punctures on Tanacetun was significantly 
higher than on other plants tested. The numbers of feeding punctures 
on Achtllea, Matrtearta and Chrysanthemum were not significantly 
different from each other, but were significantly lower than on 
Tanacetum and higher than on Heltanthus and Artemista. The numbers 
of feeding punctures on Helianthus and Artemtsta were not significantly 
different from each other, but were significantly lower than on other 


plants tested. 
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Table 8 


Feeding preference of freshly 


emerged females of Phytomyza matrtcartae Hendel 


Test plant 


Tanacetum vulgare 
Achtllea stbirtea 
Matricarta matrtcartotdes 
Chrysanthemum sp. 
Heltanthus annuus 


Artemtsta sp. 


Average number of feeding punctures 


ES Ovasy 22) 
WL OD 
1S Oe b 
128), 6 b 
2ORo Cc 
14.3 c 


1. Females used in this experiment emerged within last 24 hours from 


puparia obtained from the host Tanacetum vulgare. 


2. Averages are based on six replicates. 


3. Treatments which are not significantly different from each other 


have the same letter opposite;as calculated by Duncan's multiple 


range significance level test. 
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HOST-PLANT RELATIONSHIPS OF LARVAE 


Introductton 

In nature the larvaefeed only on the plants accepted for ovi- 
position by the female. The larva, from the time of its emergence 
from an egg to a little before pupation, is completely surrounded 
by the tissue of the food plant. Thus being a completely internal 
plant feeder, it is.unable to select a more suitable food plant 
which might be avilable in its geographical range. In order to 
test the ability of larva to use different plants as food which may 
be available in its geographical range, the first instar larvae 
obtained from the natural food plant were transferred inside the 
tissue of the test plant. Index of suitability of test plant for 
larval development based on larval feeding, pupation and emergence 
of imago was calculated for comparison with the index of plant 


relationship. 


Indes of suitability of test plant for larval development 
An index of suitability of test plant for larval development 

was calculated from results obtained in the transfers of larvae from 

natural host-plant to test plants, for comparison with the index of 
plant relationship. This calculation was based on three components 
as follows: 

1.  Duratton of larval feeding on test plant.-This is assumed to be 
equal to the duration of time spent by a larva, after its 
transfer, inside the tissue of the test plant. Studies on the 
life history as summaraized in Table 3 show that the average 


duration of a larval stage in Phytomyza matricartae Hendel on 
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Tanaeetum vulgare L. is 6.9 days. 


used in transfer experiments were about one day old. 
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Ihe £ivst.<instacm larvae 


Therefore 


under normal conditions the remainder of larval feeding time 


should be 5,9 days on an average. 


Success in larval feeding 


was expressed as the ratio of the duration of feeding of larva 


on test plant to 5.9 days. 


2. Pupatton.-This is considered as successful termination of 


larval development. 


Success was expressed as the proportion 


of the transferred larvae pupating successfully on the test 


i plant. 


a Emergence.-In most plants the larvae which pupated also 


emerged as adult flies. 


The emergence was given one-fourth 


as much weighting as pupation in calculation of index of 


success, that is it was expressed as one quarter of the 


proportion of transferred larvae which yielded adult flies. 


The overall index of suitability of test plant for larval 


development, based on duration of larval feeding, pupation, and 


emergence of adult on test plant was calculated by 


Index of 
suitability 
of test plant 
for larval 
development 


Duration of 
larval feeding 
on test plant 


(Days) i 


5.9 days, aver- 


age duration of 
larval feeding 
on natural host- 
plant 


Number of 
larvae pupated 
on test plant 


Number of 
larvae 
transferred 


Number of 
flies 
emerged 


Scone 


Number 
OL larvae 
transferred 
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Transfers of larvae from natural host-plant to test plant 

Larvae were transferred from the natural host-plants Tanacetum 
vulgare L. and Achtllea stbtrtca Ledeb to test plants. Test saieeate 
used in this study were those related as well as unrelated to the 
natural host-plant, and were selected from a wide range of plant 
families. 

Due to practical difficulties of making large numbers of transfers 
of larvae at one time; availability of the first instar larvae and 
the test plants in suitable condition; and the brief period of 
activity of this species in nature, the transfers of larvae were 
made over a period of two summers. In order to test wide range of 
plants, the controls, i.e., transfers on the same plant from which 
larvae are obtained, were made only once, as were the transfers on 
other test plants. 

The number of larvae transferred individually from the natural 
*host-plant to inside the tissue of test plant was 20, except in.few 
plants when it was 10. Because of the small number of transfers made 
and the absence of separate control for each transfer, it is not 
possible to make elaborate statistical comparisons about the overall 
superiority of one plant over the other, but nevertheless, some 
trends regarding the suitability of a wide range of plants tested 
for larval development can be observed. 

Data on the progress of mortality, pupation and emergence of 
adult, after transfers of larvae are represented in the histograms 
(Figs. 154-190). Results of the transfers of larvae are summarized 
in Tables 9 and 10. Values for the index of Pane, and the 


index of plant relationship are also given in Tables 9 and 10, and 
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these have been plotted graphically (Fig. 149). 

Among Pteridophyta, the only greenhouse fern Nephrolepts sp. 
tested for transfers of larvae from Tanacetum, could not be used by 
larvae as food for completing their development. All 20 larvae 
transferred died in less than half day, indicating the plant to be 
toxic or otherwise unacceptable. 

Among dicotyledons, 28 plants belonging to 10 plant families 
were tested for transfers of larvae from Tanacetumn (Table 9) and 
Achillea (Table 10). At least one larva could complete its develop- 


ment on the following 16 plants belonging to 5 families: 


Ranunculaceae :  Aqutlegta sp. (cultivated) 

Cruciferae :  Brasstca khaber (DC.), Brasstca oleracea L. 
(Hag. et 50) 

Leguminosae > Melt lovus offecinalie (lL. ), sun sacivun 
Ie ae, 81 51) 

Labiatae :  Galeopsts tetrahtt L. 

Compositae : Achtllea stbtrica Ledeb, Chrysanthemum sp. 


(cultivated) .Dahliassper (cultivated), 
Helianthus annuus L., Matrtcarta 
matrtcartotdes (Less.) Porter, Senecto 
vulgaris L., Sonchus ultginosus Bieb., 
(Higpsel52) Pilanacetum vulgare Le. 
Taraxcum of fietnale Weber, Zinnia sp. 


(cultivated) 
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INDEX OF PLANT RELATIONSHIP 


A Transfers of larvae from Tanacetum vulgare 
Li. to test plant spp. 


® Transfers of larvae from Achillea stbtrica 
Ledeb to test plant spp. 


Fig. 149 Graph showing the index of suitability of test plant for 
larval development, and index of plant relationship. 
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Figs. 150 - 153. Leaf mines formed after transfers of larvae of 
Phytomyza matrtcariae from natural host-plants to various test 
plants. 150. leaf mine on Brassica oleracea L. 151. leaf mine 
on Pisum sativum L. 152. leaf mine on Sonchus uligtnosus Bieb. 
153. leaf mine on Zinnia sp. (cultivated). 
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On the basis of available data, although it may not be possible 
to make statistical comparisons of the relative success of larval 
development on these plants, but the experience tells that some of 
these plants were certainly more suitable for larval development than 
others. Two of the noncomposits, Ptswn sativum L. and Galeopsts 
tetrahtt L., were if not better at least as good as Tanacetum, 
their natural food plant, in their suitability for larval development. 
Brasstca spp. tested were quite resistant to larval development: 
besides others, one reason was the reaction of the young leaf to 
form callus in the injured area. Among other plants tested, the 
formation of callus in the punctures made for feeding and oviposition, 
and in other small injuries on the young leaf of Heltanthus was very 
frequent. 

The following 12 dicotyledones wer not used by larvae in these 
experiments as food for completing larval development, though they 
did survive for certainlength of time on most of these plants (see 


data in histograms): 


Caryophyllaceae oe lene 1octL, Lord +l. 

Chenopodiaceae Chenopodtum atbum lL. 

Cruciferae Thlaspt arvense L. 

Rosaceae Potenttlla sp. 

Leguminosae Lathyrus odoratus L., Lupinus sp. 
(cultivated) 

Umbellifereae Aptum sp. (cultivated) 

Solanaceae Nicotiana tabacum L., Salanun tuberosum lL. 

Compositae | Artemtsta sp., Soltdago sp., Sonchus 


arvensts L. 
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Among the above listed plants the failure of larva to use Artem- 
tsta sp. as food was probably due to the fact that larva would bite 
its way out into the woolly fibres of the leaf. This is the only 
plant where the failure could probably be attributed to inadequate 
transfer. On all other plants the experimental larva died inside 
the tissue of test plant, often after certain amount of feeding. 

Among 3 monocotyledons only two species, Allium cepa L. and 
Hordeum vulgare L. were used by larvae to complete their development 
to adult fly. The third species Typha lattfolta L. was not used in 
these experiments, probably because of the presence of large air 


spaces in its leaf tissue. 
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20 
18 
16 
14 Figs, 154 to 180. Progress of mortality, pupation and emergence 
of Phytomyza matricariae Hendel after transfer 
12 of larvae from Tanacetum vulgare L. to test 
plants. 
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Progress of mortality, pupation and emergence 
of Phytomysza matricariae Hendel after transfer 


of larvae from Achillea sibirtea Ledeb to test 


plants. 


Figs. 181 to 190. 
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DISCUSSION 


Host-plant relattonships of adult female 

Range of food plants.-The experiments on the acceptability of 
plants tested for feeding and oviposition show that even though 
females made varying numbers of feeding punctures on many plants, the 
eggs were only deposited on the members of the family Compositae 
belonging to the tribes Anthemideae and Heliantheae. The plants 
which are not accepted for feeding and oviposition both are considered 
as non-hosts. The physical characteristics of the plant do not seem 
to be important in the selection of larval host-plant, although they 
may play some role in their preference. The acceptability of closely 
related plants for feeding and oviposition both clearly indicate 
chemical factors involved and very high degree of host-plant special- 
ization, Fraenkel (1959) and many other workers in the past emphasized 
the role of botanically distributed specific feeding seine cee) 
the host-plant selection of oligophagous species. The presence of 
many plants not acceptable as hosts by Phytomyza matrtcartae Hendel 
is also indicative of deterrent effects in the plants. Numerous 
authors have also stressed the importance of deterrents in determining 
the host range of phytophagous insects (Fraenkel 1959, Thorsteinson 
1960, Jermy 1961, 1964, 1966, Hsiao and Fraenkel 1968). The plants 
acceptable for feeding must therefore have necessary substances 
which provide stimulus for feeding and at the same time lack 
substances which have deterrent effect. Since the females oviposited 
only on closely related members of the family Compositae, the plants 


accepted for oviposition must also have substances which provide 
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aedequate stimuli for egg laying and these are not necessarily the 
same substances which provide stimuli for feeding. Hsiao and Fraenkel 
(1968) working with Colorado potato beetle, Leptinotarsa decemlineata 
(Say), suggested that host specific stimuli from some solanaceous 
plants were required in the oviposition behavior of this species. 

When the index of success in feeding and oviposition was 
compared with the index of plant relationship (Fig. 148), only plants 
most closely related to natural food plants were acceptable for feeding 
and oviposition, thus confirming the observed oligophagy of this 
Species ii iacure,. 

Hering (1951) pointed out numerous species of mining insects in 
which the ovipositing females committed errors in their choice of 
host-plants and concluded that such instances of erroneous oviposition 
were quite common and yet escaped our attention. Later Nowakowski 
(1962) examined such known instances in the family Agromyzidae 
and found that these were mainly due to misidentifications. The 
results of the experiments on the host range of Phytomyza matricartae 
Hendel indicate that the females are unlikely to make such mistake 


of ovipositing on the wrong host under normal circumstances. 


Feeding and oviposttton preference of females.-When females 
were offered a choice of six acceptable plants for feeding and ovi- 
position, Tanacetwn from which the flies used were obtained, was 
most preferred for feeding (Table 7); however, the number of eggs 
werernot significantly higher than on some other plants in the test. 
In another experiment in which freshly emerged females obtained 


from pupae bred on Tanacetun were used, Tanacetum was still most 
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preferred (Table 8) in number of feeding punctures. The preference 
for feeding on Tanacetum may either be explained by the precondition-~ 
ing of the females in their own life, or by preconditioning in their 
larval life as defined by the Hopkin's (1917) host selection principle, 
or by greater quantity of substances which stimulate feeding, or just 
by the taste preference of the females. This however, cannot be 
clarified at present and would need further detailed studies. However, 
such a behaviour is in agreement with the observations of Jermy, 
Hanson and Dethier (1968) who working with the larvae of Manduca sexta 
*(Johanssen) and Heltothts zea (Boddie) found that these when fed on 
different host-plants, show preference for the plant previously eaten. 
It may be pointed out that Tanacetwn appeared to be more heavily 
attacked in nature than other host-plants. This however may also be 
due to various other factors like greater abundance of this plant in 
the habitat. 

Among other plants used in the study Achtllea, Chrysanthemun, 
and Matricaria were almost equally preferred, while Heltanthus and 
Artemista were least preferred for feeding and oviposition (Tables 7 
8). The first three plants belong to the same tribe Anthemideae as 
Tanacetum and also serve as host-plants in nature. In Chrysanthemum 
only the soft leaf variety was found to be attacked in nature. This 
suggests the importance of physical characteristics of the plant in 
their selection. Artemtsta, although closely related to Tanacetumn, 
was not preferred, probably because the leaves used had a thick cover- 
ing of woolly fibres on their lower surface, which may act as physical 


barrier for females of this species to feed and to oviposit. 
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Helianthus which was also not preferred, belongs to a different tribe, 
Heliantheae, and is not as closely related to Tanacetun. It was also 
not found to be attacked in nature. 

Hussey and Gurney (1962) suggested the use of feeding punctures 
and egg ratio as method of assessing host preference in agromyzid 
species. They worked with a polyphagous species 'Phytomyza atrtcornts 
Meigen’ which was later shown by Griffiths (1967) to consist of two 
distinct species, Phytomyza syngenestae (Hardy) feeding predominantly 
on composits and Phytomyza horticola Goureau feeding on composits and 
noncomposits. Therefore the results of their experiments cannot be 
properly evaluated. In the populations used they found that feeding 
puncture and egg ratio was lower on preferred plants and concluded 
that preferred plants are nutritionally superior. It appears that 
the differential feeding and oviposition in their experiments with 
different varieties of Chrysanthemum were due to the presence or 
absence of substances which act as stimulants or deterrents for feeding 
and oviposition, rather than strict nutritional superiority of some 
plants over the others. However, some chemicals of nutritional value 


may also act as feeding or ovipositional stimulants (Thorsteinson 1960). 


Host-plant relattonshtps of larvae 

The ability of the larva to use 16 plants belonging to five 
different families for its development bleariy show that it is far 
less sensitive to deterrents than the adults which would only feed 
and oviposit Onecer cate members of the family Compositae. The larva 
having evolved a completely internal parasitic mode of life have 


reduced or poorly developed sense organs, which in turn also probably 
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reduce its ability to discriminate between various plants. This is 
further supported by the observation that the larva starts feeding 
almost as soon as it is transferred to the test plant. The act of 
feeding was inferred from the movement of larval mouth hooks inside 
the test plant. However, the larva is capable of distinguishing 
between various kinds of tissue within the leaf, as only the mesen- 
chymatous tissue is eaten. It is apparent that plants widely removed 
phylogenetically were nutritionally adequate for the completion of 
larval development, if they lack substances which are toxic or other- 
wise inhibitory. 

Buhr (1937) was the first to carry out transplantation experiments 
using agromyzid larvae. He found that among the plants tested, the 
transferred larvae developed only on plants phylogenetically related 
to their natural food plant and died on plants not related to the 
normal host-plant. Ltrtomyza eupatorit (Kaltenbach) was exceptional, 
but it was already known to feed on Eupatoriun, family Compositae and 
Galeopsts, family Labiatae. He also succeeded in transferring larvae 
of Liritomyza cannabis Hendel from Cannabts, family Urticaceae, to 
Eupatoritum and Galeopsts. However it is not known whether these two 
"species", Lirtomyza es (Kaltenbach) and LZ. cannabts Hendel, 
represent host races or sibiling species, as was considered by 
Nowakowski (1962), due to absence of any clear morphological distinction 
between them. 

Admittedly, the possibility that the agromyzid female would 
oviposit in nature on plants not closely related to natural host- 
plant is very small. But, if the female did oviposit on plants 


outside the normal range, there is a good possibility that the 


eve 
























2 abit. .aduehy evoltay Ragan o shtni-xduah ba a: | 


: sis 


ntbest atazege emmnl shy Paiy oatsivvandg ons vd oaseq a 


wt 


pes Leaded 
jos oT de fies ined e829 02 batrelennad ef ak one Dee 


A 


veiw Teaviet Fo, Jnerrs von ani? most bawasint ane athe 7 


' a ; f 


al sdt ,zevewoH 4 30935 


- 


| it tte ay sit -31.. .9setns. al suwekg evosamydo 
iempehs vi lanotsaitiue esse viisskinasgotydg 7 
(agit -EMaihs lye Agel yeas at . inemqolaveb Leva : 
wrowkdrdiat nat : 

vad 2, 19922 orfa ene, GEER shui. 

| lok .sevralL bfsypotge a al 

je a “a ») heqoloveh sevial: ‘bos ia hwnd: 

ata tie halk _ inely boot Letuiam pheds oa 

é ot a MOTED : Inikq~aeed: parton 

ml. 0 2 of - ond. vbaswit eBW 3I Jad 

uk Tenbiebavceete i .entatdal vitmey eragoslad 

a , ie) mvt Lobowl sey cnesraa ‘pagnorra/ ie 


Sew 2h 31. tovewol roqoedot bere mas com 


le bw 1 ae at eh . ie se ist { H5h009 114) sore ‘ yn ‘@ a6 ynotan « "agkoe te og 
< ‘ 5 é . -¥ aides 
xe howebiainrrns ¢s2. 8a ,#el09qe anstidee 79 e887 seol tnseatqe: 

eet by ae 





detssabwwtd Eart geloitqaom eefs yos 20 screeds of soh ,(S0RL) 


ae 
“s i 
; 








Yl ore 7 yay! 


Ty» = 


305 


emerging larva would complete development, if the plant is not toxic 
or otherwise inhibitory. This is contrary to Nowakowski's (1962) 
suggestion that the probability of larval survival is very small. 
Experiments on the transfers of larvae to plants outside the host 
range of the members of Phytomyza matrtcartae Hendel have shown that 
the larvae can use such plants for completing their development to 
adult flies. It would indeed be very interesting to investigate 
whether such flies show any change in fertility, and how this pre- 
conditioning in the larval stage would affect theit food preference 
behaviour. 

This ability of the larvae to use successfully certain plants 
outside the range of normal host-plants of the ovipositing female in 
Phytomyza matrtcaritae Hendel, can also explain such observed patterns 
in agromyzids and also in external feeders. Lirtomyza eupatorit 
(Kaltenbach) normally feeds in nature on Eupatortum, family Compositae 
and Galeopsts, family Labiatae. Ltrtomyza brasstcae (Riley) an 
oligophagous species feeding on Cruciferae and related families has 
also been reported to feed on Pisum, family Leguminosae (Spencer 1964, 
Sehgal 1965). Gupta and Thorsteinson (1960) showed that the leaves 
of non-cruciferous plants were normally accepted by the caterpillars 
of Plutella macultpennits, which normally feed on cruciferous plants. 
Jermy (1961) showed that Colorado potato beetle, normally a solanaceous 
feeder, accepted the leaves of Ascleptas syritaca L., family Asclep- 
iadaceae and Allium cepa, family Liliaceae. He later (1966) suggested 
that in these plants some other substances replace the specific 
phagostimulants. Hsiao and Fraenkel (1968) working on Colarado potato 


beetle found the leaves of Ascleptas, family Asclapiadaceae and Lactuca, 
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family Compositae to be most suitable non-solanaceous plants and 

these plants could support reproduction and continous culturing. They 
further reported that these plants were not fed upon in the presence 
of normal solanaceous hosts. They therefore concluded that the host 
selection in this species was determined not only by the presence of 
adequate feeding stimuli and nutrients, but also by the presence of 
host specific substances which induce the initial feeding behaviour. 
In Phytomyza matricartae Hendel such host specific substances could 

be important in the specificity of oviposition only on certain members 
of the family Compositae, but were not necessary in the larval feeding 
on various test plants. These larvae, being internal plant feeders, 
have no choice but to feed on the available food. 

Jermy (1966) working with various chewing phytophagous insects 
suggested that in certain plant families like Papavaraceae and 
Compositae feeding inhibition occurs more frequently than in others 
e.g., Leguminosae. Experience with transfer of larvae of Phytomyza 
matrtcartae Hendel suggests that this need not always be true. The 
distribution of inhibitory effects in the plant kingdom would probably 
differ with different species and this could probably be dependent 
on the normal host range of the species. Phytomyza matrtcariae Hendel, 
although normally a very specialized feeder on certain members of the 
family Compositae, had more composits outside its normal host range 
suitable for larval development than noncomposits (Fig. 149). Jermy 
(1966) further suggested that certain plants like Prswn sativum 
L. and Malva sylvestris L. seem to be free of strong feeding inhibitors 
in general, while others like Solidago are strongly deterrent. Results 


of transfers of larvae of Phytomyza matricariae Hendel support this 
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view, as Piswn sativum L. was quite suitable for larval development 
while Solidago was not. Galeopsts tetrahit L probably also belongs 
to a similar category of non-inhibitory plants. 
Cone lustons 

The majority of species in the family Agromyzidae are restricted 
feeders, being monophagous or oligophagous. This study of insect 
host-plant relationships of adults and of larvae of Phytomyza 
matrtcartae Hendel, as well as recent studies involving other 
oligophagous species have shown that botanically unrelated plants 
can also serve as adequate food plants for normal development. 
However, in nature an oligophagous species normally selects 
botanically related plants for feeding and oviposition. This 
restricted feeding by an oligophagous species does not imply 
that other plants are nutritionally inadequate. Oligophagy in nature 
probably is the result of evolutionary adaptations of the phyto- 
phagous insect to the kairomones of the host~plant(s) to which 


the species is normally restricted. 
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APPENDIX A. Data on host-plant relationships of adult females 


Table 11. Feeding and oviposition preferences of Phytomyza 
matriecartae Hendel. 


fest plant Number of punctures made by 5 gravid females during a 
period of 24 hours in the following replicates (feed- 
ing punctures/egg punctures): 


RL R2 R3 R4 R5 R6 Average 
Tanacetum 256/285) ee dD 1050.10) 092718125976 1519.5/11-3 
vulgare L. | 
Achtllea TOS eG 242 Piss 12 1s | 2657685) 200789 | 947870) 161 561055 
stbirica Ledeb. 
Matricarta Taf $24236/ 29) 295/34) 127 (ay 139/10) 9587 1101 0415.0 
matrteartotdes 
(Less.) Porter 
Heltanthus Age wad 3 by a6 “Rn fe 1S AOS jae) ll ee. mee 
annuus L. 
Artemtsta sp. ey) ae tly LAR Wey 94/ 4) 25/1 2/ -| 36.8/ 1.6 


Chrysanthemum sp weL08/ 96422912 Lie All 242/220 148) 14t23 1/22 420055716 
(CaLtavated var.) 
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Test plant 


*The females used in this 


Cay) 


Feeding preference of Phytomyza matricartae Hendel. 


Number of feeding punctures made by 5 females* 
during a period of 24 hours on the following 


replicates’ 
Ral R2 
Tanacetum 
vulgare L. 285 Dh 
Achtllea 
stbtrtea Ledeb. 204 136 
Matrtcarta 
matrteartotdes 
(Ress =) Porter Tey 188 
Heltanthus 
annuus L. 26 70 
Artentsta sp. 8 - 
Chrysanthemum sp. 
(Cubtivated var?) ill 202 


R3 


Zap 


YBN} 


225 


TEE 


R4 


137 


104 


R5 


455 


R6 Average 
142 22050 
101 174.6 
4l 1395) 
24 Aa cys) 
Z3 14.3 
oy, 128.6 


experiment emerged within last 24 hours from 
the puparia and thus were not gravid. 
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APPENDIX B. Data on host-plant relationships of larvae 
Tapleews, Results of transters of larvae of Phytomyza matrteartae 


Hendel from Tanacetum pulgare L. to Nephrolépis sp,, family 
Polypodiaceae, 


Da besos Date of Duration Fate of 
larval end of ofevarval larya at 
transfer larval feeding end of 
feeding (ays) feeding 
4,xi.1968 4 xd, £19.68 Oa Dead 
aes Ge ANSI oY 1, ot BLOGS OS) Dead 
4 .xi.1968 dX BLIO3 Om Dead 
ext L968 4.xi.1968 ONS Dead 
ii 31968 4.xi.1968 hed Dead 
Ae eh IOS Axial 963s Ore Dead 
4.xi.1968 4.xi.1968 Wes) Dead 
Wexial968 Mi cogil IES Tey) (O45) Dead 
4.xi.1968 4.xi.1968 0.5 Dead 
Ae Xt «L968 bee eal Be Ke) Oe) Dead 
Cie 0 al.965 Ld OS Ome Dead 
QExt 1968 4,.xi.19638 LES Dead 
EC wh. 9G6G die aie dES I ah} 5 Dead 
Us Sealer BSG Ks. 6 96s 0.5 Dead 
fo sxtiL966 ies eihy IPS ete) G55 Dead 
4,xi.1968 4.xi.1868 Oe Dead 
PM IGSe Gxt 268 0.5 Dead 
4,x1.1968 4.x1.1968 O35 | Dead 
pI td.968 Pe npral ty bch ers: Ohad Dead 
xi. 1968 Mile L908 Oe Dead 


Average 0.5, Correctione-0.25; Corrected Average 0.25 
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Mable 14. Results of transters. of larvae of Phy tomy2a matricartae 
Hendel from Tanacetum vulgare L, to Aqutlegta sp. (cultivated), family 
Ranunculaceae, 


Date of Date of Duration Fares. Fate of Duration 

larval end of ef laryal larya.at.. puparium of stage 

transfer larval feeding end. of in 
feeding @ays) feeding puparium 

25.ix.1968  26.4x,1968 0.5 Dead 

29 aL Xt068 2 weXLLOOS 6.0 Pupated emerged 1355 

2D xl 9G68 2 ee ctl63 me Pupated emerged 14.0 

7D WEXAL 68 Pe nM OYS) (B50) Pupated | emerged 1475 

2D i Xt96S 26 Axen0o3 0.5 Dead 

ZO 1st 068 ZO a KREG ORL Dead 

2 5968 ZO Agios Oo Dead 

25 1 x61 968 20 A xXel968 0°55 Dead 

DS i XethL9 6S 20 dx. 9i63 OWS Dead 

2p a xEl63 26.13, 1968 0.5 Dead 

JES sere § MEST che} 2O sXe 1.0 Dead 

DD vi x9 68 2 e965 Ths Dead 

26.11.1968 27 i x1968 Om Dead 

269168 Lae X10 8 2) Dead 

20 51L968 De OS 20 Dead 

26 gxl968 27 a x68 1 Dead 

26.77.0068 29 Axles 2.2 Dead 

20 S963 JU preslera US eps: LA) Dead 

26.ix.1968 27.ix.1968 1.0 Dead 

26 700968 29 a SLOG 2. Dead 


Average 2.82, Correction -0.25, Corrected Average 2.57 
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Table 15. Results of transfers of laryae of Puytomyza matrtcartae 
Hendel from Tanacetum vulgare L. to Stlene noetiflora L., family 
Caryophyllaceae, 


Date of Date of Duration Fate of 
larval end of of larval larva at 
transfer larval feeding end of 
feeding (Days) feeding 
Lyx 1968 Weal Ge LAS) Dead 
es b96S 1 Ga EO Dead 
WAN cma Re oye, iyo 19Ge 250 Dead 
Hse. 19:68 Nhs) We-cepe We Keke 20 Dead 
Dive L963 W239. 1968 13 Dead 
Isso. L968 ILS BeOS ele: aL eS) Dead 
Pies. 1968 Ue. ae. LOGS nS Dead 
Ubi RAL) eye: 8968 ib a) Dead 
Tice. 1968 127.965 1.0 Dead 
Dic, 19.68 1S ALS | oye) 1.0 Dead 
EBs. WIGS WF L6G AS Dead 
Wx W968 1 os 9.08 iL 8 Dead 
EG. 1968 7 Dc celk Sore: 1,0 Dead 
1p. 3a. 19168 LDF een L963 NS) Dead 
1s, 3s, LOGS 12 1000 1f.0 Dead 
Igoe, 19163 Iie 1968 1%.G Dead 
Lice, LOGS 127 1963 Lf. Dead 
Ue se LOGS 123 oe, Uae 150 Dead 
Ee LO GS Le LOGS ab ys) Dead 
1c; L963 125 2 Loe 1x Dead 


Average 1.32, Correction -0.25, Corrected Ayerage 1.07 






Pa 


tue ad ae 7 
¢ 4 y 


SEN mA eed yt: To omveaE, 20. ete Tenn 3d ? ne 


. hee ‘ «ul macs eae acral ac, o9 wk 


to eiet 
Ain #svoal 
Lae pete 


aretha? 
bast 


fret! 


no rtp Tel 
Tevyal Yo 
goalies? 
(orrmel) 


Cas 


OJ 


Haein St 
Gael aS 
8eRi x1 
Bact! x01 
HOCL ae. Si 
BOL] xl 
hel. xy Si 
BOOT easSi 
8601.x.%i 
Boel. x. T1 
Boot kh 
B)8l x, Si 
ade jos St 
Sdel x. Sf 


BOL EL 


oF 


a 
_ 


“eed, 
paere dh 


‘Sata 


BaP). &. St 



















gaer, | 


eth 





BOUT a DL ~ 
baghie Tt © 
asthincdt 
aetixt 
soere tt 
sats), 
Beene | 
eoetiett 
a ae 
Baen eet 


320 


Table 16. Results of transfers of laryae of Phytomyza matricartae 
Hendel from Tanacetum vulgare L. to Chenopodium album L., family 
Chenopodiaceae, 


Daven Or Date of Duration Fate of 
larval Suamor of larval larya at 
transfer laryal feeding end of 
feeding (Days) feeding 
297% L968 Bil pia EE Kete) 20 Dead 
ZC ILIOS SIR 08 20 Dead 
ZOELELIOS Slo ga Were} 10 Dead 
2 LI6S SOs 965 iba) Dead 
20 ex el I68 Silhgreg ECKeys) FAY) Dead 
Ae Me Nos sya) 307.1968 150 Dead 
Clee pes ue lags) OP) 06 ihe) Dead 
DIE LIO8 0.85. 1963 OFS Dead 
29 Fx LOS 5052.1 966 OND Dead 
SMe se MESMays) Sy hap eae aye) 18 Dead 
Ze aL 0G Brea ECS) 0 Dead 
POSEN IOS 31x LI6S kas) Dead 
29 ex S1968 30M 19.00 ONS Dead 
DORE RLI OS Sl obs Mots) ine Dead 
eos Sere) BUT 66 15.0 Dead 
293% 21963 Shilaeea el NCVers) 2.0 Dead 
29 8x 71968 SiO bees Mey) he) Dead 
298x917 00 SHO 45 UE Iats; <0 Dead 
294% 71968 BOsc. 900 tate Dead 
ZOERELIOS 30,,x%-1968 One Dead 


Average 1,22, Gorrection -—0.25, Corrected Average 0.97 
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Results of transfers of laryae of Phytomyza matricartae 


family Cruciferege., 


Daptetor 

laryal 

transfer 
Shs 
(@) Gree les)(arss 
On 03 
OF Xn 968 
Orie 0.08 
Onn LIGS 
Pe te US) 
on x L608 
On xa L905 
On Xn 1963 
oe 2 LIS 
On x L968 
Saxe L963 
On L966 
on xe LOGS 
Ban 1966 
Sex L963 
Shey il9G6s 
Saxe 1963 


8.x,1968 


Average 3.72, 


Date ae 
end of 
Warsra | 
feeding 
HOR 0.00 
ge. 209.68 
TOI S ASM eye) 
1A ed 1963 
(40s. 19168 
Sears SK Si) 
Oi. xual JOS 
Siete SIG y5) 
12 x.1 908 
Fee ere WSK cre) 
2esc. 1968 
12.1968 
ip. L966 
ILO 
SFR Boys) 
eee loe 
197x.196¢8 
LO. 7766 
Id ,s519638 


125%. 19638 


Correction -0.25, 


Duration 
of larval 
feeding 
Ways) 
Apa 'S) 

6.5 


4,0 


Fate of 
larya at 
end of 
feeding 


Fate of 
puparium 


Dead 
Pupated emerged 
Dead 
Dead 
Pupated emerged 
Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 

Dead 


Dead 


Dead 


Corrected Average 2,47 


to Brasstca khaber (DC.) Wheeler, 
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Table 18. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetum vulgare L. to Thlaspt arvense L., family 
Crucifereae, 


Date Or Date of Duration Fate of 
larval end of Ore latvia | larya at 
transfer larval feeding end of 
feeding (ays) feeding 
Rigi 90S"  2eyiiteloos. 220 Dead 
POV el 200. 22ryvdciat 1968 345 Dead 
Meyitee OS Al. Vite l968 62.0 Dead 
Pei 900) eZ) vii L6G. | 220 Dead 
Greek IOG Ox LIOS eS Dead 
Onl 966 12.x,1968 4.0 Dead 
Sex. L968 Om 260 240 Dead 
sinp.ae WS heye} 105k. 1908 jes) Dead 
8.x.1968 9.x.1968 Les | Dead 
Ono OS Shy arm 92 dere! set Dead 
8.x.1968 107x. 1968 20) Dead 
Son L968 10°27 1903 200 Dead 
Gna. t968 See son eXers: 1,0 Dead 
Oe L 968 105x.1968 a) Dead 
oe LOS 12a eee 4.0 Dead 
8.x.1968 Os LOGS Leo Dead 
Sexe Lg00 VOR 2908 2.0 Dead 
nec LY OG 9%. 1966 p20 Dead 
See oOS Ons 100 . Dead 
si civeg HCI sys} LOR aL 68 One®) Dead 


Average 2.05, Correction =0.25, Corrected Ayerage 1.80 
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Table 19. Results of transfers of laryae of Phytomyza matricartae 
Hendel from Lanacetum pulgare L. to Potenttlla sp., family Rosaceae. 


Date of Date of Duration Hacer 
larval end of of larval larva at 
transfer larval feeding end of 
feeding (Days) feeding 

Seca MGs 6.xi.1968 OHS Dead 
Tie ERS Cys) 6px el 968 Aa Dead 
Dexia! 90° Cex IGG 0 Dead 
ei Lo 08 6.511968 On) Dead 
Deel OG Pec 06 bays) Dead 
Sighs Ee keys) Seal ge KOKye) Ox Dead 
Sac LOGS Gece 0G 0.5 Dead 
1 1908 (Peoahe Uke 5 Dead 
ee 96S Gein to 00 ORS Dead 
Seed L965 Oexkie LOG 1.0 Dead 
Dem. L900 61.1968 ee Dead 
Seep Shots) Oiamala lbs eye: Om Dead 
Syne wee Megs) Once LO OS OD Dead 

Sip eh ite) ore} Gx tls Li) Dead 
Sip aU ate ers) 6.x. L205 Led) Dead 
Dre LOS Shee cals BS Kors) Oe) Dead 
ee L960 jase OS DAV) Dead 

>. *1.1968 (PaSah ower 8) Dead 
Sicp eee Me} ts) Oxi. 65 ONS Dead 

5 .xi.1968 6.xi.1968 0 Dead 


Average 0.92, Corrections Un 2 5) Corrected Average 0.67 
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Table 20. Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Tanacetum vulgare ip ames| Lathyrus odoratus L., family 
Leguminosae. 


Date of Date of Duration Fate of 

larval end of of larval tarvyalac 

transfer laryal feeding end “o£ 
feeding (ays) feeding 

279.4% 1968 26 15.1968 On) Dead 

29),1%. 1968 2G is 1968 iyo Dead 

25 te 1968 2h. is 1968 260) Dead 

ay, bx, 1968 23) ie IGS 330 Dead 

2x. L968 20), de 1968 0.5 Dead 

De ios. L968 2 hit LIGS PsA) Dead 

2120963 Zhe, WIGS 20 Dead 

Zt, 16 27 1968 pal) Dead 

ieee, LOGS 2} tec, WOOS In) Dead 

25 sc. 9GS 20) LIS OFS Dead 

25), dee, L968 23).,i@, 1968 Sie) Dead 

Dn tee, JIGS ZF jee, LIGG 4.0 Dead 

25}. 13, 1963 26), 166,109.66 170 Dead 

725) Halo TES] ois) 20) Aste LOGS One Dead 

2r Joen LOGS Zi tee, UGS ZU . Dead 

Jey, dete LOGS 26. is. 1968 18.0 Dead 

257 1 1963 20n i, L968 2h Dead 

2mm 15m. 19638 26h ixe 1968 OF 2 Dead 

2 1oe, LOGS 237 ize 1963 phe) Dead 

21k. 1968 23) ie LIGS Oe ie Dead 


Average 1.80, Conrectiong-—00.25;5 Corrected Average 1.55 
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Table 21. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetum pulgare L, to Lupinus sp. (cultiyated), family 
Leguminosae, a 


Date of Date of Duration Fate of 

laryal end of of larval larya at 

transfer larval feeding — end of 
feeding (Days) feeding 

20 ix L968 2 Fy, deg LIGS 0 Dead 

20 six 11968 Pee IOS 4.5 Dead 

20 gtx 41968 29 «1k. LOGS I..0 Dead 

28 atx 11968 30) igs L968 ye AU Dead 

26 aicx Lb968 BOLas  h9G3 25 Dead 

25) aux, L968 Vee. 1968 oS) Dead 

ZOE L6G ZR ee LOGS ih ee) Dead 

23 ix LOS 30K, UIGS 2.0 Dead 

20 ioc L968 30 ie IOS a2 Dead 

Do eS 1190S 30. ia 1968 UE) Dead 

Zoos ALOOS 295, tex LOGS 1.0 Dead 

28, xix LOGS 20k ee WIGS Ae) Dead 

20 x 11968 30) tee. 1968 LAS) Dead 

23 x19 68 OR ee IGS 1.0 Dead 

Piste ay the loxs} S0kiee. UICS Ae) Dead 

2G wie Ah OG BOy 192. 1963 23.0) Dead 

28.ix.1968 207 ee, WIGS 10 Dead 

28, sox 1963 1p, Se,.1968 Syl) Dead 

WS sic L968 29) deel O3 be) Dead 

28 ix 1968 30) ioe. 1966 2.0 Dead 


Average 1.97, Goniwectations =07,25; Corrected Average 1.7/2 


Hyrcight 0 nd untae 0 1 saps 
ovle ley ne 


og © Rs 


fe cyveuet 
bu lube 
nibes) 


timait) 


Lda iL 


wokia wut 
isvenl Yo 
got Liters 
(oyatl) 


Dad 


¢ 


7) 


BGCr, xt, eS 
BeCL, zt 

hel xr, CL 
BOUL xt, OC 
BAC, wh, OF 
GOLS wl 

a2! xk VE 
Boel wt OF 
8001. xt .OF 
BoC@l. et. OE 
8401 ok WS 
ONCS nd CE 
GUL, wb. OE 
Bded ab. OF 
BGO! xt. 08 
GdOCl. et OC 


501 .xk BS 


‘BOCL wr, Bs 


























BEL xt. BS 
BORL eb OE ' 
BOL xk BS 

Bael, wh 
Sel, xh .€S 


B80! nd BS _ 


; 
B50) eb. BS 
Bde) xk. 88 : 
dehiak aS 
Gati. wh. BG 
Baer. O8 


Baer: xb oy 





chore 


Table 22. Results of transfers of larvae of Phytomyza matricariae 
Hendel from Tanacetum pulgare L. to Meltlotus offtetnalts (L.) Lam., 


family Leguminosae, 


Date of Dateot Duration 
larval end of of laryal 
transfer laryal feeding 
feeding (Days) 
6ex1.1968 TD 29 OO oe 
64x111968 8 .x1,1968 oe 
6exii1963 FeBLel9I OS 0 
63x 15.1.968 I ie 966 4.5 
67x21 71968 8.x1.1968 250 
6.xi.1968 Wi xd21908 Ds 
67x1.19638 Orel 968 20 
63xi7.1968 Osx Ee L968 2% 
62x121968 Pati nel IOS ke 
6.xi.1968 Sixte1965 250 
67x1.1963 Ot OS 3 
67x151968 Pay xiel968 8. 
6Fxi. 1963 84141968 Zis 
OVx1L51965 9,x1.1963 3 
6VKL21968 9.x1319638 Zs 
6Vxi5 19638 12.xi. 1968 6. 
6.xi.1968 Vitae OS AL 
Guxay19'68 6,x1.1968 Ly 


6.xi.1968 7 eed LOS LN 


6.x1,.1968 12.xi,.1968 Da 


Average 3.32, UGrrectien =U. 
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Table 23. Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Tanacetum vulgare L. to Pisum sativum L., family 
Leguminosae. 


Date of Date of Duration Fa te.ot Fate vor Duration 

larval end of of larval larva at puparium of stage 

transfer larval feeding end of in 
feeding (Days) feeding puparium 

Weviiv1968° 20.viii.1968 6.0 Pupated emerged eS) 

Peviiiel OSs 20. viii 96S 1505 Pupated emerged 1 Rags) 

ive I6S. ZO vid wl968) 89.5 Pupated emerged 13°0 

Powe LIOG slosvili tl .196G. oO.) Dead 

ieViIIt 19688 18, vite 1968 3.15 Dead 

PeviddeJOG = 20,711 198908 9. Pupated emerged 1350) 

See ete OOU@ eV ti | 963 9) Os Pupated emerged 135 

Point OG e to .vd i 1906 SD Dead 

Lyte OG. 20.1 968. 5.5 Pupated emerged 14.0 

Par JOG eZee I6S. DD Pupated emerged 14.0 

aril OG) al) Vid td 96812.) Dead 

Pew tin GOO 20 wv tiie 96S 8 2.0 Pupated emerged hehe) 

Peeve lI68 L/ avait el9635. 2.5 Dead 

20. x71 963 2x e008 SES) Pupated emerged 13.0 

ZOni, L968 She sate ere] 6.0 Pupated emer ged 14.0 

Lec, LoOG es ees NEN Sys) 6.0 Pupated emerged Aes 8) 

2671%.1908 60.152, L968 4.0 Dead 

Pe ete ge) ESNeks, Zora calIos Zhe) Dead 

Dox AL IOS 30 see Lb 96S 4.0 Dead 

26,1%.1963 Joe eee Mars) De) Pupated emerged 14.0 


Average 4.72, 
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Corrected Average 4.47 
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Table 24. Results of transfers of laryae of Phytomyzq matricartae 
Hendel from Tanacetum vulgare L. to Aptum sp., family Umbelliferae, 


Date of Date of Duration Fate of 
laryal end of of larval larya at 
transfer larval feeding end of 
feeding Mays) feeding 
24.x.1968 Zl OS hao) Dead 
2A 3x. 1968 20. x. L106 ul ge Dead 
24.x.1968 ee Ge oSNexs) (68) Dead 
THE we NS Hote) 2 OOS (Hes) Dead 
24.x.1968 Dale ag hho ers) One Dead 
24) L968 PN ip ce USNs he) OyS Dead 
Ze LOO 2 LOG Aba) Dead 
24.x.1968 Nhe Gopi RENGYs) Os) Dead 
26 xo L 963 Zane Om Dead 
242, 1968 BS ye, ard RM age: Oe Dead 
DV ex LIS 2x. 196s OS Dead 
Zoek. L968 Wee <I Kye) Ors Dead 
FUE o aegl ee) ele) 2D. UO Of) Dead 
24.xX.1968 Zs. LOS eS Dead 
24,.x.1968 YES pe eee oye: 0 Dead 
2G L963 ae o eats eye 0.5 Dead 
24. x6 L968 Das LOGS Os Dead 
2 el DOG 25 xe LOGS (re) Dead 
Ph, 1208 257 ale OG hs 8) Dead 
Dan el IOS 2D ie OG WR) Dead 


Average 0.60, Correction -Ul2 55 Corrected Average 0.35 
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Table 25. Results of transfers of larvae of Phytomyza matrtcartae 
Hendel, from Tanacetum pulgare L. to Ntecottana tabacum L., family 
Solanaceae. 


Date of Date of Duration Fate of 
larval end of of larval larya at 
transfer larval feeding end of 
feeding (Days) feeding 
23 -x.1968 DUS Sere 0 Dead 
POEL IGS 24°, 19063 Shae) Dead 
Beet I0G DORI 08 Sieg) Dead 
29 L906 SOP and eles: Om Dead 
PTS oe ae Ese) JOOS O85 Dead 
29.x.1968  30.x.1968 = 05 ‘Dead 
DOU Sieh Ei sys) 30 Sen IGG Gys Dead 
BN a A ENS ye) Za I OG Biy748) Dead 
29 eel I63 gO ek 1906 ts) Dead 
eee IOS SU se 1906 Gra Dead 
OES eA EN OTS) Oran exe Om Dead 
Deel IOG ZOO LIES O25 Dead 
oy Se G2 Oe) 2) Ore an Ue Sexe) 0.5 Dead 
Dees LOGS Slice ol iets: Dye Dead 
ZO el I6S SCP ena boMexe) ORS) Dead 
2D ERA LIGS LNG nalcioxe aS Dead 
2aeee tO OC ex eh GG 0.5 Dead 
A ie Pe NOS MSs) SO yee LIGS res Dead 
Doreen bo OO S0 sz 61965 Os Dead 
Nee Ge AO SO eRe IG3 Ge Dead 


Average 0.50, Correction -0.25, Corrected Average 0.25 
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Results of. transfers of larvae of Phytomyza matrtcartae 
Hendel from Tanacetum vulgare L. to Galeopsts tetrahtt L., family 
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Osix- 1969 Lice L969 See) 
Git 969 Ll iax. L969 Ss) 
Gato. Lo 69 Piece oo Wes) 
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One 9 69 fie LO 69 Ae 
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Results of transfers of larvae of Phytomyza matrtcartae 


Correction -0.25, 


Fate of 


avenue 


end of 
heeding 


Pupated 
Pupated 
Pupated 
Pupated 
Dead 

Pupated 
Pupated 
Pupated 
Pupated 


Pupated 


Fate of 
puparium 


emerged 
emerged 
emerged 


emerged 


emerged 


Dead 


emerged 
emerged 


emerged 


Corrected Average 4.65 
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14.0 


14.0 
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Table 28. Results of transfers of laryae of Phytomyza matricartae 
Hendel from Tanacetwm pulgare L. to Artemtsta sp., family Compositae. 


Date of Date of Duration Fate of 
larval ends Ofam - of larval larya at 
transfer laryal feeding end of 
feeding (Days) feeding 
6.ix.1969 7.ix,1969 eh ite | Dead 
GO. 1% 1969 7 ah L909 OFS Dead 
Gm 09 Tid LO Om Dead 
Onn 969 PCIE TANS) On Dead 
6.ix.1969 dda LOGO 0.5 Dead 
Onde oOo OOO Oise) Dead 
Geel 69 eet O9 Ws) Dead 
Spe ae!) Tesi 09 (Cae) Dead 
Gade 969 PE wh 09 Ono Dead 
G6.1%21909 (eee) OES Dead 


Average 0.5, Cozrection AO .2 5, Corrected Average 0.25 


Remarks.-Successful transfer of larvae was probably not possible 
in this case as the plant surface was extremely woolly, and the 
transferred larvae usually ended up in the fibres of the woolly 
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Results of transfers of larvae of Phytomyza matricartae 


Hendel from Tanacetum vulgare L. to Chrysanthemum sp. (cultivated), 
family Compositae. 


Datevot 

larval 

transfer 
UR LOOG 
Pel OO 
1 el IOS 
lepPsoMeTee 
Thasp el ets) 
Pax LISS 
Pex. L969 
Thisecem We oe: 
Hseeoh SS ere) 
Tce deve tes Mars} 
Dae LOOS 
Foose BEM sts) 
Nicweeed toh ess) 
Ten pe AN ays: 
Tl pies MS qoys: 
Jims LIS 
Tie son Ehets: 
7.x; 1966 
Tepe Eka, 


(creo 


Average 4.32, 


Date of 
end of 
darcy as) 
feeding 


8.x.1968 


105 


LO}. 


8. 


ohh 
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LOR 


MSN 


Loe 


Ske 


ber 


xX 


. 1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 
1968 


. 1968 


Duration 
Otetarval 


feeding 
(Days) 


Wes) 
B20 


2508) 


Correction —0N25; 


Fate of 


tarvarat 


ends of 
feeding 


Dead 
Dead 
Dead 
Dead 
Dead 
Pupated 
Dead 
Pupated 
Dead 
Dead 
Pupated 
Dead 
Dead 
Dead 
Pupated 
Pupated 
Dead 
Dead 
Dead 


Pupated 


Faterok 
puparium 


emerged 


emerged 


emerged 


emerged 


emerged 


emerged 


Corrected Average 4.07 
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of stage 
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1430 
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Table 30. Results of transfers of larvae of Phytomyza matricariae 
Hendel from Tanacetum vulgare L. to Dahlia sp., family Compositae. 


Da terror Date of Duration Fate or Bate O71, Duration 

larval end of of larval larva at puparium of stage 

transfer larval feeding end of in 
feeding (Days) feeding puparium 

e908 8.x.1968 Wee Dead 

Woe 00 OF 708 ee) Dead 

i Scat lors! Brgesa UE HoKe! Lhe) Dead 

7.x. 1968 LO el OG B50 Dead 

Fe soso SK oKS) On x.19G6 Lig) Dead 

IPB aes NWON GY: Be cal goS bigs) Dead 

1 Se eels Geta} SAS aS ate! Zn) Dead 

ee OS 1aprsc 1968 nok a Pupated emerged 14.0 

Leek Lo OG @igpseey Bs Mets) SO) Dead 

[Rost h ove’ 8. Xet963 WSs) Dead 

(axe LIOS dex, LOGS 250 Dead 

eee LOG HPS apieo ES Mexe) 8.0 Pupated Dead 

fina VES Nore LOGx. L968 372.0 Dead 

Vee GS LO. ceo 6S 30) Dead 

The oe hays) Giaex loos hae Dead 

ESO OG Ome EN ets) he) Dead 

Were I OS 9.x.1968 LESS) Dead 

(ox. L968 Open OS she) Dead 

fel 05 8.x.1968 gS) Dead 

JeenLY OG SP Sep oN eys) 10 Dead 


Average 2.62, Correctione=U. 25, Corrected Average 2.3/7 
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Results of transfers of larvae of Phytomyza matrtcartae 


Hendel from Tanacetun vulgare L. to Heltanthus annuus L., family 
Compositae. 


Date of 
larval 
feiecilicia ens 


28 


28 


28 


28 


28 


28 


28 


Ne 


2% 


23% 


ZB 


Maye 


28 


Zo. 
28 
20 
Zor 
Zo. 
ZO% 


23% 


Average 3.22, 
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aWritseit 


1968 


1968 
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1968 


1968 


1968 


5 JieNste, 


i, 1968 


ix.1968 


dxFl968 


ix L968 


ios, 1960 


pie LO OS 


ix.1968 


spar OS Loy) 


1x 1968 


veya ame Jaye: 


ix.1968 


ix LUGS 


ix.1968 


Date of 
end of 
larval 
feeding 


ap 


ay 


29 
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2. 


2g 
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ee 
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Lor 


ZO. 


ix. 1968 


ix.1968 


-Vii19 1968 


Vii Lilo os 


1x%,1966 


Vili 92068 


-1%,1966 


x. 1968 


ix.1968 


aan 908 


A oes SINKS) 
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Db Uexs: 


sales Ne Naye) 


Bee, Buoys) 


ie OG 


ix Oe 


ex L968 


LealIO3 


ix.1968 


Duieaiteton 


ot Larval 


feeding 
(Days) 


Fe) 


5,0 


Correction =0.2), 


Fate of 
larva at 
end of 
feeding 
Pupated 
Pupated 
Dead 
Dead 
Pupated 
Dead 
Pupated 
Pupated 
Dead 
Pupated 
Pupated 
Pupated 
Dead 
Dead 
Pupated 
Dead 
Dead 
Pupated 
Dead 


Dead 


Fate of 
puparium 


emerged 


emerged 


emerged 


emerged 


emerged 


emerged 
emerged 


emerged 


emerged 


emerged 


Corrected Average 2.97 
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Table 32. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetum vulgare L. to Matricaria matricartotdes (Less.) 
Porter, family Compositae. 


Date of Date o£ Duration Fate of vate on Duration 

larval end of of larval larva at puparium of stage 

transfer larval feeding end of in 
feeding (Days) feeding puparium 

Owl eho Oo LB sisce L969 AD) Pupated emerged a0 

Gx 9.69 1 Beisc e969 ae) Pupated emerged PANO 

Ow ol 909 Pe hD 69 Ee) Pupated emerged {3,0 

Oi x 21969 LURE sipce ISTO) 530 Pupated emerged 1320 

ovine L969 Dir e969 510 Pupated emerged Sie) 

Ging? L969 LOR see 969 4.5 Pupated emerged 14.0 

Gri SLI G9 Liisa 969 aD Pupated emerged 1325 

Oriel 969 Lei. 1969 DeO Pupated emerged 14.5 

Oris lh 969 Ge eel 969 Om Dead 

Grice e969 1D tee1969 a0 Pupated emerged 1320 


Average 4.65, 


Correction. —0.2), 


Corrected Average 4.40 
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Table 33. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetum vulgare L. to Senecto vulgarts L., family 
Compositae. 


Date of Date. or Duration EFaALe VOL Fate Of Duration 

larval end of of larval larva at puparium of stage 

transfer larval feeding ends Or in 
feeding (Days) feeding puparium 

723 yaaa AS etey | Nees tai bo aed EYL: Dae) Pupated emerged Nisei 74 8 

OJ Viti o0o “4,1 x 61968 6.0 Pupated emerged 14.0 

PA oVitder O00) 30. Vi11.1 908) tS Dead 

Po oVElee 206) SO. Viti, 1908. 1.0 Dead 

20,15, L968 xs sath Notes (kes) Dead 

ZO tke L908 2 XaL9OG a.0 Dead 

Zor Le LIOR Byes see MEH Os: 6.0 Dead 

BOR tel OG peas US Keys: One Dead 

2621%.15900 GA NENG One Pupated emerged Noes: 

20 ix 908 31 ee £968 ieee) Pupated Dead 

2Gniee. L9CG 29 tee LOG Sha) Dead 

Po peal. 4s ARS) is} Zan L xe io OS 20 Dead 

Ze loc Lo OG LIX CLOGS i kati Dead 

IAS yeas tee) af! 28.1x.1968 eae) Dead 

26.ix.1968 28.ix.1968 2.5 Dead 

265 Ex. 1963 In 1968 a) Dead 

Z651%.,1.900 Leek LOG OU) Pupated emerged 14.0 

267 ioe LOS 2 LOS 6.0 Pupated emerged sh @) 

ZO. 1x vLI00 Dipl OO eae Dead 

Phe aa eG SK efe) 20x. L9OS O25 Dead 


Average 4.10, Correction -0°25% Corrected Average 3785 
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Table 34. Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Tanaecetum vulgare L. to Sonchus ultginosus Bieb., family 
Compositae. 


Date or Delores Kobe Duration Kate of Kate of Duration 

larval Saal Oh Olea tvaL larva at puparium of stage 

transfer larval feeding end of in 
feeding (Days) feeding puparium 

Zk. 1908 5 exe 96a Hoe Pupated emerged 14.0 

2 ox 1209 Dae eeu oys) OR Dead 

pie. 1908 Zope eel ReMers) Oe Dead 

Zee. 1 205 Naf ese ys: had) Dead 

2 eel dOG OU ee LOGE aS) Pupated emerged 13.0 

24%. 1968 205251968 6.0 Pupated emerged 13.0 

2H 3r 1968 2 Onsen LOG ee Dead 

Mesto ea Be Nae! Oil OG Sip Pupated emerged se ois) 

DSNipeab Slee) oe L0G SEs Pupated emerged 10 

25.%.4968 26 .x.1968 Bes Dead 

Pep AMS Kate! 2G; 2, 1963 OBS Dead 

2 eG O8 20n L203 0.5 Dead 

AS sae RSI SYS) DUBS gr bs Mare: 1.0 Dead 

AS ye eraryl bSNeKe) Zl LOS ie) Pupated emerged 14.0 

eS OG Lone oS hee) Dead 

25% 0 68 Bs LOGS oye) Pupated emerged 13,..0 

Zorn LOG SH gp a Kore 6.0) Pupated emerged as) 

Pa ip Seal Note) Cosas SKoxs) oe) Pupated emerged 137.0 

2s O68 BO Cor L963 43 Dead 

Ze LOS PAS ae Mess) Oe Dead 


Average 3.2/., 
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Corrected Average 3.02 
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Table 35. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetun vulgare L. to Tanacetum vulgare L., family 
Compositae. 


Date of Date’ of Duration Fate of Pate’ of Duration 
larval end of of larval larva at puparium of stage 
transfer larval feeding end of in 
feeding (Days) feeding puparium 
90.4% 51968 wk e1968 LO Pupated emerged 13.0 
a0. ix23968 7.x.1968 je) Pupated emerged 14.0 
20.ix 21968 OB. 19G8 6.0 Pupated emerged 14.0 
30 .1x7 1968 DX. 1968 ‘Sie Pupated emerged 130) 
30.0% 219.68 Dax. L9be PIS) Pupated emerged Le 
30. 2x7 1968 6.2. 196¢ 6.0 Pupated emerged HE ebale 
AO Pale gM Tots) Sipe ne Ee Neyo) 6.5 Pupated emerged ioe) 
30 -2x29968 ae EST sFs: 2.0 Dead 
Gx. 1968 ibe AES Fete: Ws) Pupated emerged 1330 
G.x.1968 PAE oom ge Nets 6.0 Pupated emerged 14.0 
6.1968 12x. 1968 Se) Pupated emerged 14.0 
6G. 2.1968 2.x. 1968 Dad Pupated emerged 13).0 
Ore. 1968 tox Looe 6.0 Pupated emerged 1530 
CL 908 12.%,1906 6.0 Pupated emerged 14.0 
O25 .L963 3.21966 Ono Pupated emerged 13,0 
Geox. 1968 13..x. 1968 Oye Pupated emerged 13-0 
G.%. 1968 2 LOGS 6.0 Pupated emerged 1520 
6-%.1968 se b968 6.0 Pupated emerged 14.0 
6.x. 1968 I2ks L963 6.0 Pupated emerged i320 
6.%.19638 12x, 1968 ee) Pupated emerged L350 


Average 5.82, 


Correction —0.25, 


Corrected Average 5.57 
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Table 36. Results of transfers of larvae of Phytomyza matricartae 
Hendel from Tanacetum vulgare L. to Taraxacum offictnale Weber, family 
Compositae. 


Date of Date of Duration Fate of Rates om Dawes tom 


larval end of of larval larva at puparium of stage 

transfer larval feeding end of in 
feeding (Days) feeding puparium 

Peep aon Sate) 26 LI OS 4.5 Dead 

Bon alo OG DD OS Dao) Pupated emerged 12330 

IB p ASR ees Lon nL 9OG Wiss) Dead 

F233 PN MENS) Ze xe OOS Or Dead 

2p ke LOO 20.1900 as) Dead 

UOREGr LOS Zon 908 if) Dead 

Te ARS Tete) Zoe. 968 DU Dead 

25, ka L908 PIR. 1968 gas) Pupated Dead 

23.x.1968 24.x.1968 Oe Dead 

2 ERR OOS Ap Sets) ole) 4.0 Dead 

252%. 1968 24.851908 Obs) Dead 

POEL OS AS Vere sul BSH Sy! 6.0 Pupated emerged 1330 

2 eel OS 24%. L908 (ORFS) Dead 

2G ak TOG 245.1906 Wee Dead 

Zeca L9OS 24. KL 968 Oss) Dead 

Cael OG DES © GIST SE) Ome Dead 

23 5%-1968 240%.1906 0x2 Dead . 

LoL OD 29%. L968 eo) Pupated emerged 14.0 

Doni IOS 246s 1968 0-5 Dead 

DOG LI 6S 245K. 1908 Usp Dead 


Average 2.50, Correction —0. 25, Corrected Average 2.25 
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Results of transfers of larvae of Phytomyza matricartae 


Hendel from Tanacetum vulgare L. to Alltum cepa L., family Liliaceae. 


Date of 


larval 


transter 


23% 
FNS es 
Zo. 
poate Ge 
DN 
Dey 
22. 
Zo 
7 
Hee 
24. 
24. 
2h. 
24. 
24. 
24. 
Ze 


24. 


24, 


Average 4.20, 
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71966 
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feeding 
(Days) 
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ey 
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Correction —-O. 


0 
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Les 


Hatem ou 


Ivey AYE 


end of 
feeding 


Dead 
Pupated 
Dead 
Dead 
Dead 
Dead 
Dead 
Pupated 
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Pupated 
Dead 
Dead 
Dead 
Dead 
Pupated 
Dead 
Dead 
Dead 


Pupated 


Fate of 
puparium 
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Dead 
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emerged 


emerged 


emerged 


Corrected Average 3.95 


Duration 
of stage 
in 

puparium 


Loe 


14.0 


ene) 


1320 


14.0 


Vee 


st 


) oe jo @2n% 
is 3h event 
Wor gre 
a ‘pec 
 bawd 
Leh g j ‘ 
hi perG 
beceyt 
#1 

he 

| 

I Al 
j be a | 
band 


a 


ont, So chen Se etatanay Ko: ade 
»* . Jd neko ae LA 09 


nod 7 «tM! 
lavun!] to 
grits 
(avi ch) 


f 7 
ee 


J @rurylor ae 


: 


6 ojnt 
30. bia 
davis! 

gorbesd 
gael ext, eo 

SdG1. xE. BS 

Bael.z .t 

Bol. eR es 

BG! eh. as 


BOG], 22 aS 


coll Rie c¢ 


8d01 xi .0E 
BAC! xb, OS 
&del,ar.of 
snel ako 
BOeL. ef. 8S 
Adel, 22.65 
Boel. «res 
Sa?l.x 1 


Bde I a2 | os 


BOS xh. BS 
“s 7. 


— 7 
aos % 


BOCL ude ES 

























gael what , * 
goel.xt ES 
pact .x2.£8 7 
gael ixlet® 





Bael. xb ES 
$00], xb, eS 


GOQ1 .ek.6S 7 


~! 


BAP). xIVES 
BdP1 KE, ES 
aoe .xtyas “<2 
aoe .xt. os 
Bact .xt. dS : 
ga0Lsxts Ag 
: 7s 
oo0ky aaa 


Bal xd. AS 
bin a 








348 


Table 38. Results of transfers of larvae of Phytomyza matritcartae 


Hendel from Tanacetum vulgare L. to Hordeum vulgare L., family 
Graminae. 


Date or Date of Duration Fate of Fate of Duration 

larval end of of larval larva at puparium of stage 

transfer larval feeding edeor in 
feeding (Days) feeding puparium 

1S ox. bo 6a 1.4%, 1968 > .0 Pupated emerged 1320 

13,.1x.196¢ a. ix. 1968 0 Dead 

22 ix e968 Ze dx), L968 2.5 Dead 

22.1x.1966 20 1. LOGS 7a) Dead 

22.1%. 1968 24 ix.iobe 2.0 Dead 

Peoix 1908 24 Ax 1063 ORS) Dead 

22 1x. 1963 Jr oiga tae BONE: B..5 Dead 

22.156. 1968 PRESS Srp SUEY) ee Dead 

22.13.1508 24.1x.1960 2.5 Dead 

eo 0x 1968 2h-ix~1968 2.5 Dead 

22. LOS SH il SPE SM ey) 2.0) Dead 

22 A A908 29 1.1965 20 Pupated emerged 14.5 

22.4% .1968 23.4%. 1968 0 Dead 

22 Ae OG 2).1%. 1906 >. Pupated emerged 1435 

2 ie, LOS 24..4%.1968 2.0 Dead 

22,51%.1968 22301963 eS) Dead 

Dh Ax. 1963 Zo 6d. L9G 1.0 Dead 

22,1905 2.8K 1908 OR) Dead 

pee ix. 1968 23 ax. 1963 fhe?) Dead 

PRS dag ell aye: 28 sae. L968 2D) Dead 


Average 2.92, Gorrection —0.25, Corrected Average 2.67 
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Table 39. Results of transfers of laryae of Phytomyza matrtcariae 
Hendel from Tanacetum pulgare L. to Typha latifolia L., family 
Typhaceae, 


Date of Date of Duration Fate of 
larval yal eh of larval larva at 
transfer laryal feeding * end. ot 
feeding (Days) feeding 
INS eal 5 ABC Neys) Noi 1968 5@ Dead 
dL Sy fasea Les NOR 960 OR Dead 
Hsia. AME Keys) 16nd 309.63 OS) Dead 
15 ei 908 Loy isc 9.68 OR Dead 
[Sab ean eSiets) IN epateeg Mere! 10 Dead 
1 FOG IN oy abodes TSM ers: Om Dead 
DSi senor AMEN ets) Ib cia alees (ESTore: 1.0 Dead 
Ivan dp RS Nere) sNOm ale ce UCN oye) GR Dead 
iS ies BEM ers EOP isce 9G3 10 Dead 
Payal. tom he verel 16 tae 1968 120 Dead 
Esa ded ae oh: lilojige tings UREMere! 150 Dead 
Shale. <e US Kors} Loni L903 es) Dead 
See geet Ee ey} 16,43, 1968 10 Dead 
lop eal 9bS Lonis. L963 ed) Dead 
ESTE ea Re ore) LOR ACa A LOOS Om Dead 
es vag ot REY sh) Oma eteLo OS 10 Dead 
iMsyas teen Makers) Sy ante < leNete, be) Dead 
Ianto eet ee loys: omit 00 120 Dead 
Ie de LI OS yaa ey, MTs ys) ale xa! Dead 
el OS TowstslO0S Oe Dead 


Average 0.80, Correction —0,25. Corrected Average 0.55 
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Table 40. Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Achtllea stbtrtca Ledeb. to Brasstca oleracea L., family 
Crucifereae,. 


Date or Dakervor Duration Fate of Fate of Duration 
larval end of of larval larva at puparium of stage 
transfer larval feeding end on in 
feeding (Days) feeding puparium 
Zoe. ko Os BO RV. LG], Za) Dead 
Die Wile L007 7a Vile los Se) Pupated emerged 150 
TES ita te MUETEY) OF V0 7 ills) Dead 
LO.vi. LOO, De OF, (ate) Dead 
LO. vit cl 96/ ie ie o/s eee) Dead 
L Oviatt 207 Leva LOO7 fae 0) Dead 
LOswit. Loy ie vai, Loy 20 Dead 
LORV 11 DOF, PZ OT joel) Dead 
MOE a heb ENe yy T2avitsl IOs P60) Dead 
BO)e Valsigs dh 07 {hei esa bane he Ke WE |e 6) Dead 
iO eeiea ts teeth Mey) 2 Vlad Vb 07 ibs) Dead 
POL vat. 1 6/ J 2.Vid. Loo/ ile) Dead 
LOLvin. L96/ Lee Valse) Ov) aS) Dead 
iG psa te SIC y On vid OY, 1,0 Dead 
dea Lo Oy) Loe Vi i Lo Oy A he) Dead 
Oe Le) | ERI es) W/ tees Dead 
lsavii.l96/ V/e vat. Lo0/ 7) Dead 
MS ial tea Ree Weibel LE) oy) Pisi8) Dead 
LoVe O7 ioe si gaberts A WS) (CH/ LO) Dead 
GA ue LO) Gr vaieiare ae) 0] amen! Dead 


Average 1.7/5, Correction —U.20, Corrected Average 1.50 
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Table 41, Results of transfers of larvae of Phytomyza matricartae 
Hendel from Achillea stbtrica Ledeb. to Tuptnus sp., family 


Leguminosae. 


Date of Date of Duration Fate of 
arya t end of of larval larva at 
transfer larval feeding end OL 
feeding (Days) feeding 
Peavy iel ZO, mayer te sos. Oes Dead 
ey eo, Lovie O70 Dead 
Leeviie 07 Woe vidte1907, oF 50 Dead 
Peeviti oo). “bosvyities 967, 130 Dead 
LAR  IO/ se lon verti 96/10 Dead 
Vt Ose iyi. L967. 720 Dead 
Tanv iid Of toOrvinti. 1967) iS Dead 
Toe Utes Ov een yiid 96/7.) 205 Dead 
Cee Ov bony tite oO7) ole Dead 
edad seam eM yTe bes Ravan male Sle Fo Pgat Mis 0) Dead 
Pye OO/e evita 90s 3.20 Dead 
Pai IO) 1G. vid. 96) 15 Dead 
ey ie Os melo. Vitt L907) 155 Dead 
Tony to GeO. vidi. 190s) ois 3 Dead 
Pye Lo Os bon vid dk 90/7 10 Dead 
Pier te C/O Vid ws OF) eine Dead 
aed LOO) shoe vitind 207% (Le 0 Dead 
WAI eeG) Orv ittelgO7. 254) Dead 
feorevitiroo, Wow tiie b9 6/7 260 Dead 
Pa 07 slay iti Oy wenleW Dead 


Average 1.70, 


Correction -0.25; 


Corrected Ayerage 1.45 
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Table 42. 
Leguminosae. 
Date of 
larval 
transfer 
Davie 967 
Seva £1967 
Pa igs LOG 
Terie 2196) 
Leia l Ios 
by l967 
Gavia sl 9G7 
Savi 4196/ 
Savi. 1967 
Savid s1967 
Gavides LOGi, 
baAl9G7 
O av iia 19 G:7. 
Gav ii .19 67 
6 avid 1 9G) 
al 9 G7 
Gavi L967 
9 evil 967 
Gav Lisl 967 


Oey Wire 9 Gy 


Average 4.42, 
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Results of transfers of larvae of Phytomyza matricartae 
Hendel from Achillea stbtrtea Ledeb. to Pisum sattvum L., family 


Date of 


end of 
lerval 


feeding 


Hf gaa 


eo. Valet. 
ea ere 
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LS). Wain 
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Dead 
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emerged 


Corrected Average 4.17 
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Table 43, Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Achillea stbirtea Ledeb. to Wicotiana tabacum L., family 
Solanaceae. 


Date of Date of Duration Fate of 
larval end of of larval larya at 
transfer darvad feeding end of 
feeding (Days) feeding 
a eVii ek 967 Gryitst9G7 - 220 Dead 
5:Vil.196/ OsViiel96/7 . 1,0 Dead 
S:Viis 1967 DsVilsl9o07 =O. Dead 
Dev Lis L967 6:Vigri967 — 120 Dead 
D2VidslIG/ DeVid i967 Oss Dead 
Devil. 1967 OsVidel 967 1.0 Dead 
12 Vide l96/ Iss Visdel9G/) 230 Dead 
I2-VLL. 1967 De ev tat 9 Os 10 Dead 
Baayen bh 9G) 1AsViLel9G7 89240 Dead 
bv. 196/ LoryristJG7 - 150 Dead 
Pruli L907 ey Li Lo Od 10 Dead 
Pvt Lo O/ Ut eaaipatiaty JEST ho RUN T Dead 
Pavan IO7 elo. V itt 90/7) 170 Dead 
ee VO Oy ela Vid l 967 62.0 Dead 
We 67 ee Levi 1967, 2.0 Dead 
Dev lio Oia lo. Vid L267 1.0 Dead 
Payee si Io ivit 1967) 1.0 Dead 
12.vii.1967 13.yii.1967 1.0 Dead 
ee O jee yy te Oy Ol Dead 
UV 9G]. SG Sid baits ARSC ee) Dead 


Average 1.05, Correction -0.25, Corrected Ayerage 0.80 
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Table 44, Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Achillea stbirtca Ledeb. to Solanun tuberosum L., family 
Solanaceae. 


Date of Dare or Duration Ratetot 
larval end of on arya) tacvatat 
transfer larval feeding end of 
feeding (Days) feeding 
Turi. 1907 12. yi 196k ~ 0:5 Dead 
Perit. toG7 - Leoyit 1967. 30.5 Dead 
Pa oyit 967 le yi 19G7 9.5 Dead 
Pit Woe” TiS. 1967. | 0 Dead 
Pett 10G? 23 wil 1967 (0.8 Dead 
tooyit 1967 bavi 1967 0 Dead 
Pew 8967 ~ lA. yil 1967). 0.5 Dead 
ie eytd 1967 I2.vil.1967- 6.5 Dead 
wow J960 1o.via 196e O25 Dead 
12..vii.1967 Lowi L907) 15 Dead 


Average 0./5, Correction -0.25, Corrected Average 0.50 
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Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Achillea stbtrica Ledeb. to Achtllea stbirtea Ledeb., 
family Compositae. 
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Table 460, Results of transfers of larvae of Phy tomyza matrtcartae 
Hendel from Achtllea stbirica Ledeb. to Solidago sp., family 
Compositae., | 
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Results of transfers of laryae of Phytomyza matricartae 
Hendel from Achillea stbirtea Ledeh. to Sonchus arpensts L., family 
Compositae. 
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Results of transfers of larvae of Phytomyza matrtcartae 
Hendel from Achtllea stbtrtca Ledeb. to Tanacetum vulgare L., family 
Compositae. 
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Results of transfers of larvae of Phytomyza matricartae 
Hendel from Achtllea stbirtea Ledeb. to Zinnta sp. (cultivated), family 
Compositae. 
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